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IT’S A FACT 


With Naturaline there are from 50 to 125 in- 
f creased R. P. M., which results in a fuel saving of 
from 5% to 15%---5% more miles per gallon and 





















46 lbs. per hundred gallons less weight. 


Just suppose you left New York by plane tomor- 
row morning at nine o’clock to keep an appoint- 


ment in St. Louis tomorrow evening. 


You hop off with a fuel load of about 420 lbs. 


of ordinary gasoline and leg it “across the / 
fenceless sky” at the rate of 110 miles per hour, 4 


burning up 12 gallons of gasoline each hour. 


Too bad---even at that rate of travel you make a . & 


dead stick landing somewhere near Terre Haute 
’ about 3:30 in the afternoon. Wiawe” 


But with the same fuel load of Naturaline you 


glide onto the St. Louis air field around five / NATURALINE 


o’clock---a through trip with approximately RS SES AREY ee Se 


seven gallons of Naturaline left in the fuel tank. So 
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“Fairchild planes flew more than a million and a quarter miles in 1928” 


A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL 
ALL THE FINE QUALITIES 


that the FAIRCHILD “Wasp” job always had 


plus many refinements and improvements 


f ipo is the plane that flew over a 
million and a quarter miles in 
1928...now arranged so that it has 
the largest passenger and cargo ca- 
pacity of any plane of its speed and 
horsepower. 

The plane that took Mears and 
Collyer around the world... now 


F > ~ —— with 
\ an exhaust si- 
NC 3708 .  lencerand with 


the cabin thoroughly sound-proofed. 

The plane in which Duke Schiller 
rescued the Bremen flyers . . . with 
new brakes, new combination tail 
wheel and tail skid.new streamlining, 
new and luxurious cabin equipment. 

The needs of the commercial 
transport operator were thoroughly 
studied in developing the tried and 








The “21.” Especially designed as a training 
plane—and built to stand the gaff. A two- 
passenger, low-wing monoplane, powered 
with the tried and proven 80 h.p. “Genet” 
engine developed by Armstrong - Siddeley 
Motors, Ltd., of England. Landing wheels 
have an 8 foot tread—30% of the wing span. 
Oleo shock absorbers on landing wheels 
and tail wheel. Landing speed 40 m.p.h. 
No floating, no bouncing. Price $4,250 fly- 
away Farmingdale, Long Island. 


proven Fairchild “Wasp” job into 
the beautiful new “71” now ready 
for delivery. The conditions under 
which the plane will be operated, 
the comfort of passengers and pilot, 
the increasing need for “eye value” 
in planes used for this 
service were carefully 
considered in its 
design and con- 
struction. 





The advantages of folding wings 
are retained in the “71.” Wheels 
may be replaced by floats or skis, in 
two hours. The disposable load is 
2,500 lbs, Cargo capacity, 145 cubic 
feet. The 400 h.p. Wasp engine gives 
a high speed of 138 m. p. h. and at 
cruising speed, a range of 900 miles. 

Built, of course, to the well-known 
Fairchild standards of quality, with 


Assess ssssssassbsabsshaahhad 


AIRCHILD offers a dealer propo- 

sition which will command the 
immediate interest and respect 
of your banker — and which will 
enable you to sell planes at a profit. 
Prompt deliveries in the flying 
season are assured to dealers who 
place their orders now. Write or 
telegraph Fairchild Airplane Man- 
ufacturing Company, Farming- 


dale, Long Island, New York. 


a safety factor considerably in excess 
of governmental requirements. The 
price of the “71” is $18,900 fly- 
away, Farmingdale, Long Island. 
For transport work, for aerial 













photography and mapping and for 
all commercial purposes, the Fair- 
child “71” must be given most serious 


consideration. 
tia ns up 
ee 6) 


The “41”. This is the first time a four 
passenger cabin monoplane, powered with 
the 200h.p. Wright” Whirlwind” engine, has 
been offered at anywhere near its price. 
Fast, comfortable, quiet. Top speed 130 
m.p-h. Folding wings. Floats or skis at- 
tached in two hours. Shock absorbers on 
all wheels. Exhaust silencer. Sound proof- 
ing. Brakes. Dual Control. Built to the 
highest standards, yet priced complete at 
only $8,950, flyaway Farmingdale. 


AIRPLANES 





Entered as second class matter January 23, 1929, at the post office 


at Chicago, Illinois, under the Act of March 3, 1879 
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Commander Byrd Picks 
American School of Aviation 
( raduate! 
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In AVIATION 
MtsAM In the Right Start! 


HE selection of E. J. Demas by Com- _ transportation. In a short time freight and 




























mander Byrd for his famous expedi- passenger liners will be soaring over the en- 
tion to the Antarctic Regions offers addi- tire country. Trained men will be in de- Photograph above shows Commander 
tional proof that it’s the mand. wy Ky Ay sailing. Mr. Demas 
right start that brings Op- : igs ag ial 
oo. © — 2 This Easy Home Study 
portunities—in Aviation. american Seed of Aviation. ! 
Demas—a graduate of the Chicago, Illinois Method Prepares You N OW F R E E e 
American School of Aviation Gentlemen: cage, BE yn opm PCa gs lane 
—got this wonderful chance hide n I rece = my diploma you you a learn quickly right én the Airplane Industry" w it be se at free 
H asked me to send you my picture in your ome, in your spare time. to you if you are sincere about success in 
seers he a sagphaggtien.o I am sending you one now. Practical Aviation men give you the Aviation. Just mail the coupon TODAY 
an t e am! ition ° secure I wish also to tell you of my basic essentials by a method that is No obligation 
the right training. Like other good rode : 5s been — almost_as fascinating as actual fly- 
serious-minded men, he pany him to the Antarctic Regions ini ee to p- ¥. ar, — = 
. . ~ . a too inc inome er, an altimeter; ow o 
wanted to get into this fas- analy pn oo eg take off; how weather affects flying; 
cinating business—to share in Wasiaia ‘tain ; how airplanes are designed—they 
its promising future. He iatmcn\ aS. Siemas me ml ae to —— you these 
. ee — undamentals aroun an airport. 
made the right start. And But you can get them quickly at 
when ee came, he home this surprisingly easy way. 
was ready ior it. 
To you ambitious men who are in earnest SEND FOR FREE BOOK 
about success in Aviation we say—éget Are YOU in earnest r a eo 
sound, practical training first. Learn the about success in Avia- t 
vital principles of flying before you go to ‘0m? Then mail the f American School of Aviation, Dept. 1463 
, P Pp ying re y go. coupon for our new in- 3601 Michi Ch ‘im : : a 
a flying school. Get your preliminary train- teresting book, Oppor- [§ 0! Michigan Ave., Chicago, II. 
ing first, no matter what branch of Avia- tunities In The Airplane f Without any obligation on my part, send me your free book, ‘‘Oppor- | 
tion you want to get into. Assure vourself Industry, free to amb tunities in the Airplane Industry,” and full information about your | 
you & -. y : tious men. It will pay [home study Course in Practical Aviation. 
of a solid foundation, if you want to win you to investigate the t 
recognition in Aviation. There will be training you com get st 4 " . i 
plenty of opportunities for you. Air travel pony ae Sr i PEI. 6.6 6.6 6.0006 6006006009 0045065000006 0h 6640960008 BO. cocccccece 
is in its infancy—yet it is revolutionizing the country. é i 
DES ck ceva cknin ees stipes caddensesagrbtavaghsciccsesesnenewsouns i 
é 
AMERICAN SCHOOL of AVIATION ; : 
Dept. 1463, 3601 Michigan Ave. OE 600602400 4se0renss0eschcastaneoectoesees Btate..cccccccsccscccce i 
Chicago, Ill. Lemon onmaawewneeonuwees 
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Announcing 


Aeronautics Flying Scholarships 
for MEN AND WOMEN 


You desire to obtain an education to fit you for a position in aviation and are 
LP witing to work your way through school, AERONAUTICS will aid you 
by granting a FLYING SCHOLARSHIP in return for your efforts. 
This scholarship will cover the cost of your tuition at a reliable aviation school in 
your own vicinity. 


This Is Not a Contest 


Aeronautics will award the following types of scholarships, any or all of which, 
you may apply for and earn. YOUR own earnestness and effort, will determine 
which of the awards will be made to you. 

COMPLETE SCHOLARSHIP entitling candidate to ten 

hours of instruction. This is the usual school course. 

ONE-HALF SCHOLARSHIP entitling candidate to five 

hours of instruction. 

FRACTIONAL SCHOLARSHIP. These are awarded in 

denominations of thirty minutes and one hour of instruction. 

ADVANCED SCHOLARSHIP. These are awarded in de- 


nominations of one hour and cover advanced instruction. 


Flying or ground school instruction is optional. 


Aeronautics Scholarships 


are open to everyone sixteen years or over. 

Flying schools and clubs, members of the ASPA, high school and college students, 
employed men and women, AERONAUTICS SCHOLARSHIPS provide you 
the opportunity to get a thorough aviation education at schools of reliability without 
cost to you. 

















SCHOLARSHIP MANAGER, 
POPULAR AVIATION and AERONAUTICS 

TRANSPORTATION BLDG., 

Cuicaco, ILL. 

Please send me literature and candidates’ application blank for an AERONAUTICS FLYING 
SCHOLARSHIP. 


Why not be a subscriber to POPULAR AVIATION and AERONAUTICS? Simply 


enclose $2.50 and we will mail this to your home for the next twelve months. 
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Attaining New Heights— 


Subjects 
Covered 


History 
Aerodynamics 
Construction 
Engines 
Design 
Meteorology 
Navigation 
Regulations 
Photography 
Airplane Sales 
Airports & Airways 
And 40 lessons in 
the air! 


STINSON-* SCHOOL 


anf 


DOES Make a 


Popular Aviation 


In the short span of one year, the Stinson School of Aviation has grown to be 
one of the outstanding institutions in the industry. 


From a tiny desk it has spread until it now covers a large part of the United 
States, and is still rapidly growing, having at present schools in Detroit, 
Cleveland, Toledo, St. Paul and Chicago, with other principal cities soon to 
follow. 


From a mere handful of students, the enrollment has grown to its present 
size of over five hundred men of an unusual caliber. This is the result of the 
thorough training and many unique features of the instruction based on the 
fifteen years of experience in every phase of aviation of the school’s founder, 
Mr. Jack B. Stinson, under whose supervision the training is given by experts 
in the different branches of the industry. 


In the future, due to this thorough training in the fundamental principles 
of aviation, Stinson-trained men will be found in the responsible positions of 
the industry, due primarily, of course, to their own intelligence, inherent 
ability and energy and, secondly, to the incomparable Stinson training. 


Our course consists of four divisions of instruction, namely: Theory, manu- 
facturing, maintenance and flying, each division exhausting the potentialities 
it affords. 

Those considering aviation as a possible profession are invited to learn more 
of this outstanding course of instruction. 


STINSON SCHOOL OF AVIATION 
General Motors Bldg., Detroit, Mich. 


OF AVIATION 
Difference Who 
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Instructs 
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Complete 
Schools 


TOLEDO 
offices in 
Richardson Bldg. 
ST. PAUI 
othces in 
Pioneer Bidg. 
CLEVELAND 
offices in 
Terminal Tower 
CHICAGO 
offices in 
Straus Bldg. 


You!’? 
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MASTER OF 
THE SKIES 


I com qualify for an 


AMERICAN EAGLE. sales franchise. . 


During the past year, American Eagle has developed a large but 
highly selective organization of dealers and distributors. This organization 
is composed of the finest men in the field. No group of men could face 
brighter prospects for 1929—no group could be worthier of the prosperity 


ahead of them. And there’s still room for more men of their calibre. Their 


success can be yours! 


The American Eagle sales franchise presents the most un- 
usual opportunity in the field of commercial aviation today. It offers these 
definite advantages: A liberal scale of discounts. There are no higher dis- 
counts paid by any recognized builder in America. A salable product! 
Famous for never a structural failure, the American Eagle has conclusively 


proved itself the most popular plane in its class. 


And most important of all—the co-operation of a well-known 
and soundly established concern. American Eagle is the first company 
maintaining a road organization of men who have been trained to help 


the sales agencies in perfecting methods of merchandising and service. 


This franchise offers more than any other sales contract in the in- 
dustry. It is much sought after, but not hastily granted. Certain territories 


are still being held open to distributors and dealers who can prove their 


qualifications. Write to us. 


AMERICAN EAGLE AIRCRAFT CORP 


KANSAS CITY —- MIS SOURS 


Please mention Popular Aviation and Aeronautics when writing to advertisers 
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Aeronau LiCSs 
Advertising 


6tv: ARE rather proud to announce the personnel of the Advisory 
Board that has consented to serve for us in this matter of clean and honest 
advertising. These men, whose integrity and good faith need no endorse- 
ment by us, have agreed to give this magazine the benefit of their knowledge 
and experience in the aeronautical field. To them will be submitted the 
advertising which appears in this publication. 

They will be the readers’ assurance that such products and services as are 
offered through these columns will represent value and worth to the pur- 
chaser. 

This Advisory Board is composed of the following men: 

Major Philip J. Kemp, of Universal Aviation Corporation, 
105 Monroe Street, Chicago. 


Colonel Stedman S. Hanks, of American Airports Corpora- 
tion, 527 Fifth Avenue, N. Y. C. 


Archibald Black, of Black & Bigelow, Aeronautical Engi- 
neers, 551 Fifth Avenue, N. Y. C. 


George Pynchon, Jr., of Pynchon & Co., 111 Broadway, 
mM. ¥.C. 


With them will act R. Stuart Murray, Advertising Manager, and Harley 
W. Mitchell, Editor of Popular Aviation and Aeronautics. 


It is our hope that this move will result in making the advertising columns 
of this magazine the cleanest and most reputable in the aeronautical field. 
Readers will not have to make inquiry as to the good faith of advertisers or 
the quality of the products or services advertised. The mere appearance 
in our columns will be a hall mark of excellence. 


It is a fitting thing that the largest aeronautical publication takes this 
step. With the previous number of Popular Aviation and Aeronautics we 
attained a net distribution equal to that of the combined circulation of any 
four other magazines devoted to the field of aeronautics. 
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Sly todlew Goals 


. \\\\aaa ||| 3 
Regardless 
of your present occu- 
pation or your plans for the 
future—there’s a greater goal for 
you in Aviation. It’s a new indus- 

§ try with its big years still ahead. It’s 

a young man’s game. . . demanding 

courage, energy and vision; but offer- 

ing bigger dividends than any other 

industry. There’s always a new height 

SN ahead . . . new goals to achieve in 
- Aviation! 


Porterfield Flying School will train 500 men in 
1929 who will make good in Aviation—just as 
hundreds before them have succeeded. Let us 
show you why Porterfield training is better, 
more thorough, safer. Let us help you set the 
goal—and give you a flying start to success. 
Send the coupon—today. 


Porterfield Flying School, Inc., 

1437 Grand Ave., K. C., Mo. 

1 want “A Flying Message” which points the way to 
new goals in Aviation. 














Porterfield Flying School 


KANSAS CITY, MISSOURI 
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2 Ow ow ee or eee 


42nd Street, looking west toward the Hudson River from Lexington Avenue. 


Aerial Tax Assessing 


By Kent Sagendorph 


Special Representative, Fairchild Aerial Surveys, Inc. 


EVERAL technical treatises have 
been written on the value to a 
commonwealth or municipality of 
having its picture taken from the air. 
There is only one objection to setting 
forth here some of the data which has 
thus been collected; namely, the reader 
would trip over some of the eleven-syl- 
lable words before he had waded through 
a paragraph. They concern ‘themselves 
mainly with the purely technical side of 
the thing, and are considered clever by 
engineering societies and _ stiff-bosomed 
city commissions. But to the average 
air-minded citizen of the country, these 
documents read like the thrilling tales 
chiselled on the sides of an Egyptian 
obelisk. 
Let us, therefore, forget what goes on 
in the meetings of the valuation board, 


and glance at the tax map itself. The 
business of making aerial surveys for tax 
equalization has taken on huge propor- 
tions in the last year or two, and is now 
one of the chief peace-time uses for that 
formidable weapon of war, the aerial 
camera. Its wide acceptance and general 
use by leading cities and obscure rural 
townships indicates that a whole new 
technique of tax valuation is being de- 
veloped which is accomplishing three 
new and much-sought results—it doesn’t 
forget a single square inch of taxable 
property; it shows every structure to 
scale and in its exact relationship with 
every other structure, and it effectively 
stops all complaints from taxpayers 
about being unjustly assessed. With a 
foundation like this, it is a simple matter 
for the valuation board to then proceed 


with the work of getting the correct 
amount of tax on each piece of property 

The tax-map looks like no other aerial 
map. It is not built-up into a “mosaic,” 
but the corrected prints, which have been 
adjusted for deviations in scale, tilt of 
camera, etc., in the laboratory, are en- 
larged to exactly a scale-of one inch to 
one hundred feet. It is usually flown at 
a height of a mile and a half, using a 
special mapping camera and the best of 
flying equipment. At this altitude, each 
7x9 photograph shows an area of over a 
hundred acres. These may be enlarged 
for use by some local official or for pub- 
lication, to any convenient size up to 24 
by 30 inches. The valuation boards and 
assessors then carefully mark the boun- 
dary lines on each piece of property; 
the owner’s name is listed thereon, and 
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the acreage it occupies. A photograph 
two feet by two and a half feet on a scale 
of one inch to fifty feet showing over a 
hundred acres of property is a map which 
everyone can understand and examine 
with ease and clarity. 

This, then is the theory governing the 
construction of a tax map. In practice, 
the aerial method differs considerably 
from the ground method, and furnishes 
several noteworthy improvements. 
Everyone is familiar with the old-time 
surveying party; with the rodman hold- 
ing his pose like the Statue of Liberty 
while the engineer peered through his 
transit and executed peculiar motions 
with his arms. They would set up their 


Popular Aviation 


erty owner, and presents a_ vertical 
photograph of the surrounding district. 
The only connection the taxpayer has 
with the making of the survey is the 
marking of his property lines on the 
print with a pencil. He proceeds to for- 
get it until his attention is called to the 
matter by the large headlines in his local 
paper, announcing hundreds of pieces of 
property discovered which had been left 
off previous tax lists. 

The comparative value of the aerial 
survey versus the ground variety could 
be decisively shown by statistics, but for 
the present purpose let us quote a single 
statistic. There is nothing like a statis- 
tic to prove a point. 





tripod over a mark on the sidewalk, and 
put on their performance. Then they 
would pick up their apparatus and move 
to a new spot, and play to a different 
audience. There was no charge for this, 
and it was usually well received by all 
the small boys in the neighborhood. 
While the main show was going on 
around the transit in the street, the rod- 
man would shoulder his decorated pole 
and walk into the very center of a new 
garden ;*whereupon he would set it down 
and lean against it with bored indiffer- 
ence while the indignant householder 
voiced his opinion of surveyors in gen- 
eral. When the party returned to the 
office in the evening, they had usually 
surveyed several blocks and been cussed 
at by everybody living in the vicinity. 
Today, there is very little to see from 
the ground. If you have good vision, 
you may be able to make out a tiny 
speck in the clouds which moves across 
the city in a monotonous, methodical 
sort of way. This is the modern survey- 
ing party. A short time later a repre- 
sentative of the city calls on the prop- 


Water-front, business, and resi- 
dential districts mapped for tax 
assessment. 





The city of New Britain, Connecticut, 
is a good instance. By the old method 
of ground survey, this thriving city was 
required to spend $3,000.00 per square 
mile and consume four years in the mak- 
ing of a tax map, which showed an area 
of sixteen square miles. The Fairchild 
Aerial Survey Company, of New York, 
using the aerial method, furnished the 
city of Middletown, Connecticut, a 
photographic tax map showing 43 square 
miles at a cost to the city of $162.00 per 
square mile, and delivered the com- 
pleted map within sixty days after flying. 
In addition, 1,896 pieces of city property 
were discovered which had been omitted 
from previous tax maps. The newspaper 
reports of the episode claimed that by 
means of this additional information the 
levy on personal property could be in- 
creased by $1,500,000.00, resulting in a 
gain to the city of from $45,000.00 to 
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$60,000.00 in taxes. In a city the size 
of Middletown, Conn., this is quite a 
startling revelation. 

The town seemed to be quite upset 
after publication of this interesting news. 
Merchants hurriedly revised their ap- 
praisal of stock and fixtures. A town 
meeting was called, attended by many 
large taxpayers, to consider the situation. 
Mill and manufacturing buildings, of 
which there had been 56 on the previous 
list, suddenly increased to 198. Forty- 
nine pieces of property on the main 
street had never appeared on any tax 
list. Dwellings, shops, garages, barns 
and sheds materialized on the tax records 
as if by magic. 

“The method,” said the Middletown 
Press, “and not the personnel of the 
local Board of Assessors is to blame. 
The assessors work for salaries of $800 
a year and give three months of their 
time. They sit from October 1 to Novem- 
ber 1 receiving the tax lists brought in by 
property owners. Those that are not 
voluntarily submitted they add them- 
together with a ten per cent in- 
crease. During November and Decem- 
ber they check the lists and write the 
abstract book, which is completed in 
January.” 

An additional from 
000.00 to $60,000.00, which was predicted 
by the Middletown Press, would not 
only pay for the aerial survey, but pay 
the assessor’s salaries for several years. 
It would also eliminate a good many 
other financial problems connected with 
local taxation. Besides all the tax infor- 
mation to be gotten from their aerial 
map, the various other city departments 
are able to use it for tracing sewer lines, 
water mains, fire hydrants, studying 
traffic and many other municipal ques- 
tions. In reply to a question from an 
official from another city, the users of 
one aerial tax map wrote: 

“If you map your town and get a good 
job you would not part with those maps 
for the price of the whole revaluation.” 

In the November issue of this maga- 
zine appeared a short article by Willis 
Parker, entitled, “The Amateur Aerial 
Photographer,” in which the author en- 
tertainingly described some of the ways 
in which amateur photographers could 
use their kodaks to take pictures from an 
airplane. Aerial mapping, however, is 
not one of them. The making of an aerial 
photographie map, for taxation or any 
other purpose, is a highly specialized field 
of endeavor. Mapping has a technique 
of its own, which is as complicated—as 
difficult to acquire as any other branch 
of engineering. As time goes on and the 
accuracy of the map increases to a point 
nearing perfection, the requirements are 
more rigid. It is now largely a problem 
in mathematics and civil engineering, 
using a special mapping camera and 
powerful airplanes designed for the pur- 
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pose. The cameras themselves require a 
high degree of skill in their operation, 
and one can count on his fingers the 
men now available in the country who 
may be entrusted with a mapping con- 
tract. 

A modern aerial mapping camera is 
one of the most remarkable instruments 
devised by modern science. It has over 
a thousand parts, which are fitted to- 
gether with the most painstaking preci- 
sion, and a lens efficiency which is still 
the marvel of opticians. It weighs about 
forty pounds and costs in the neighbor- 
hood of five thousand dollars, so no 
noticeable attempt is being made to sell 
it to the flying public. It has a collec- 
tion of dials, cranks, handles, gauges and 
lights which would drive the uninitiated 
observer into a daze, and looks about as 
much like the well-known kodak as a 
passenger locomotive looks like a hand- 
car. 

It is entirely automatic once it is in the 
air, but may be controlled by hand if 
desired. It has a little device known as 
the “intervalometer” mounted on it, 
which the aerial photographer adjusts 
before leaving the ground. When the ship 
is in position over the territory to be 
photographed, this apparatus begins to 
function, with the following results: at 
the desired instant it trips the shutter, 
starts an electric motor which re-winds 
the film, shuts off the motor when the 
right amount of film has been placed over 
the aperture, and six seconds before the 
next exposure is to be made it lights a 
small bulb placed near both pilot and 
photographer warning them to get ready. 
The pilot holds the ship as level and 
straight as possible; the photographer 
makes the final levelling adjustment to 
the camera, and with a whir the ma- 
chinery comes to life and clicks the shut- 
ter again. 

The writer asked one of the best- 
known aerial photographers in the coun- 
try what was most desired to aid him 
in map work. He replied: 

“A good book to read while we’re 
getting up there and coming back. 
There’s very little to do except get your 
overlap right.” 

That sounds easy, doesn’t it? But get- 
ting the overlap right is what distin- 
guishes a good photographer from a poor 
one, and is most certaintly not the simple 
job.it appears to be. The term “overlap” 
refers to the portion of ground that is 
photographed on two or more exposures. 
In most kinds of map work this overlap 
is about fifty per cent of the picture, 
so that a given object or point on the 
ground is photographed four times. This 
aids assembly of the map, and helps get 
it precisely to scale. In order to accom- 
plish this in the air extreme care is re- 
quired, skillful operation of the camera 
being about the most important single 
feature of the job. 
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The airplane which carries the camera 
must also be carefully considered. Aerial 
map work makes certain demands upon 
an airplane besides the ability to get off 
the ground and land again without crack- 
ing up. It must have high ceiling, for 
high-altitude photography; a lot of speed 
wherewith to operate from a base at con- 
siderable distance in the short time avail- 
able, and above all, it must have stabil- 
ity. All flyers know what stability means, 
and some of them know what the lack 
of it means. Some ships are “ticklish,” 
super-responsive to the slightest move- 
ment of control, and likely to jump 
around in bumpy air. A good photo- 
graphic ship is one which will fly “hands 
off” under most air conditions, and which, 
when disturbed by varying air currents, 
will of its own accord right itself and 
resume level flight. There are not many 
production airplanes which possess these 
qualifications, and it is noteworthy of 
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As in learning to fly, the old stand-by 
is the army. Nine governments now 
use the Fairchild Aerial Mapping 
Camera, which is used by nearly every 
civilian mapper also. But these cameras 
are so costly and complicated that they 
are out of reach of the newcomer in the 
game. The only place, therefore, to learn 
how to operate a Fairchild camera is in 
the army. The Air Corps maintains a 
photographie school at Chanute Field, 
Rantoul, Ill., where enlisted men are 
taught how to operate the camera in the 
air, and the developing and printing 
processes in the laboratory. They learn 
the whoie trade by actual participation 
in it, and then are given ratings and sent 
to various flying fields to practice it. 
These graduates of army photo sections 
now hold well-paying civilian aerial 
camera jobs. 

Commercial aerial photography oc- 
cupies a unique position in the aviation 





Improved and unimproved rural 
property. On this map one inch 
is equal to 1200 feet. 





remark that the present Fairchild cabin 
monoplane is a direct outgrowth of this 
concern’s quest for a suitable carrier for 
their flying cameras. 

Clearly, aerial mapping is no job for 
the amateur. Years of experience have 
proved that it is impossible to take the 
average young draftsman or commercial 
photographer and develop him into an 
aerial mapper. But the phenomenal 
growth of the uses of aerial photography 
and the increase in business which is now 
being secured will result in the demand 
for aerial cameramen who may be relied 
upon, and there is no material from 
which to select. How, then, may a fly- 
ing photographer be produced ? 


industry. Mr. Sherman M. Fairchild, the 
highest authority on the subject in the 
country, summed it up before the dele- 
gates to the International Aeronautical 
Exposition in Washington by saying that 
it was at once an integral part of avia- 
tion, and one of aviation’s best custo- 
mers. Aerial mapping is a separate pro- 
fession, according to Mr. Fairchild, 
which should not be included among the 
functions of the aviation industry. Map- 
ping is a customer of aviation; it spends 
many thousands of dollars every year for 
flying time, and contracts with operators 
of aircraft to furnish the flying services. 
It therefore helps the aviation industry 
by providing it with a source of revenue. 
But oblique photography is one of avia- 
tion’s own children. It is as definite a 
function of aviation as the carrying of 
passengers. Any aircraft operator, with 
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How property is listed on an 
aerial map. In this case a survey 
was made for an electric trans- 
mission line, as shown in the map. 








a little study, may materially increase 
his income by means of oblique aerial 
photography, which does not require the 
highly trained engineers and the expen- 
sive organization devoted to the produc- 
tion of maps. Almost every conceivable 
use is made of these obliques. This is 
a matter which most flyers might do well 
to consider, but the subject justifies a 
more thorough explanation than can be 
accorded it here. 

The aerial tax map’s contribution to 
aviation is mainly the volume of business 
which is contracted for with operators of 
aircraft, and the enthusiastic adoption 
of the map by the country at large. 
Every taxpayer who deals with an aerial 





Fairchild Aerial Mapping Cam- 
era, with intervalometer. The 
film is so highly sensitized it must 

be kept on ice until used. 
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tax map thinks about aviation while he 
does so. He goes home from the asses- 
sor’s office commenting to himself on this 
new addition to the airplane’s service to 
the public, and he is all the more ready 
to adapt the airplane to his needs when 
the opportunity is presented. The tax 
map, therefore, has a great publicity 
value for the aviation industry, in addi- 
tion to the profits made by contracting 
for flying time. It puts aviation right 
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QUARTER-CENTURY ago the 

Wrights first flew but it is only 

now that flight is beginning to be 
applied to the everyday purposes of man. 
More than'‘two decades passed before the 
claims and arguments of the pioneers 
met fulfillment. They had the vision. 

We must have vision today. If the 
airplane is to meet all the requirements 
of life its use must be surrounded with 
no more unusual unnecessary conditions 
than those incident to other transporta- 
tion, such as the automobile or power 
boat. 

In the old “grass-cutting” days pilots 
taught themselves to fly and they needed 
great fields in which to run and turn. 
Nowadays piloting is taught in the air. 
The field is used only for landing and 
taking off. 


The length of runs necessary in depar- 


ture and alighting are ever growing 
shorter with better design. Brakes in 
common use today have reduced the 


alighting distance materially. 

The demonstrations of taking off and 
landing on buildings and vessels in the 
early days, the standard practice today 
of the Navy with shipboard planes, and 
present-day designs for overhead air ter- 
minals on railroad yards and steamship 
docks indicate the decreasing size of air- 
ports. 

Today’s facts are offered in support. 
The landing and take-off runs of the 
planes of yesteryear, tabulated in govern- 
mental records, are surprisingly short. 
The trend of design and equipment 
points the way to the future. 

If the airplane is ever to be of com- 
mon service in air transport it must be 
easily and quickly available to the 
traveler and to the shipper of goods. Its 
terminals must be as convenient to city 
centers as the docks and railroad stations. 
Land close to the heart of population is 
very, very expensive and in the nature 
of things no more space will be acquired 
for air transport, or any other use, than 
is actually necessary—and, in the light 
of the trend of aeronautic science, no one 
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on your doorstep, and proves its value 
to thousands of persons who had never 
considered the subject before. By sav- 
ing money to the taxpayer, the whole 
industry has gained new friends. By 
keeping the aircraft operator busy, it 
has made more money. The aerial pho- 
tographic tax map, therefore, should be 
accorded a wholesome recognition by 
everyone interested in the progress of 
aviation in the United States. 


irport 


can safely apply the standards of past 
decades to those of the future. 

It appears perfectly consistent to ven- 
ture the minimum airport, close in, for 
the near-future handling of air traffic, 
with the cheaper and larger outlying 


Typical boundary light fixtures 
for the municipal airport. 





fields for service, repairs, storage and the 
other requirements of transport. 

It is obviously uneconomic to first ac- 
quire the far-out field at its inviting price 
and subsequently find the in-town price 
all but prohibitive or in-town space 
nowhere existant. 

The teaching of students will probably 
not be done at the small airport for rea- 
sons other than of those of its size. More 
efficient and more safe design, brakes, 
adjustable propellers, perhaps launching 

(Continued on page 105) 
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Symphonies of the Sk 





By M. Luckiesh 


Director Lighting Research Laboratory, National Lamp Works of General Electric Company 


LTHOUGH the sky is of interest 

and meaning at all times there 

are occasions when the effects are 

so strikingly full of movement and color 
or follow each other in such powerful 
moods that they can best be described 
as symphonies. It does not detract from 
the beauty and the impressiveness of 
these displays to know the reasons and 
meanings. Indeed, it adds an interesting 
phase to the pleasure of observing and 
studying the phenomena of the sky. To 
the aerial traveler who soars upward 
from one cloud-level to another, as the 
sun is setting, the scheme of coloring is 
simple. At an elevation from which he 
is able to look down upon some layers, 
along the level of another, and up at 
the remaining layers, the entire scheme 
of the painting of the sunset is laid bare. 
The arrangement of colors upon 
Nature’s palette in this case is elemen- 
tary. These colors, however simple, are 
intermingled by reflection and strength- 
They are ever chang- 
ing owing to cloud movement and to the 
sinking of the sun to and below the hori- 
zon. Thus the striking quality of mobil- 
ty of form and of color is added to this 
great stage setting whose magnitude 
dwarfs man-made spectacles into insig- 
nificance. Often the colors flash vividly 
from one cloud layer to another, grad- 
ually dimming along with the daylight 
like a diminuendo—a benediction to ac- 
tive day. In the afterglow when the 
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highest haze is still bathed in sunshine 
while the earth is already in deep shadow, 
perhaps one finds time and feeling for 
reflecting upon these mighty symphonies 
And then the stars begin to pierce the 
darkening veil of the sky—another 
mighty rendition. Finally, if one is so 
favored, the aurora borealis—northern 
lights—follows this tranquil prelude with 
its mysterious ghostly ever-changing 
streamers and curtains. Indeed, there 
are many fascinating symphonies of the 
sky wasted upon most persons, for they 
are understood and consciously seen by 
relatively few. 

During most of the day there are two 
chief sources of the colors which the 
clouds display, namely, the sun and the 
sky. When the sun is high in the heavens 
its light is practically colorless or white. 
But this white light consists of light-rays 
of many different wave-lengths which 
separately produce within our visual 
organs the sensations of various colors. 
When raindrops separate these light-rays 
of various wavelengths we see the colors 
of the rainbow. All these rays simultane- 
ously produce a sensation of white light. 

The particles of dust in the atmosphere 
and even the molecules of the gases 
scatter the bluish rays more than those 
of other wavelengths. As a consequence 
the sky appears bluish because it is 
merely scattered sunlight. Thus we have 
a blue sky ever-present although often 
partially or totally obscured. The sunlit 


portions of clouds are really white be- 
cause they are like snow illuminated by 
the white light from the sun. They ap- 
pear a yellowish white owing to the con- 
trast between them and the surround- 
ing blue sky. The portions of clouds 
which do not receive direct sunlight may 
be somewhat bright due to sunlight dif- 
fused throughout them, but these also 
receive much light from the sky. There- 
fore, the shadowy portions of clouds 
often appear bluish. The varying pro- 
portions of sunlight and skylight not only 
model the forms of the clouds but give 
a delicate colorfulness to them 

When there are several layers of clouds 
moving at different velocities and some- 
times in different directions, rather in- 
teresting mobile effects of brightness, 
shadow, and color are to be seen during 
the day. However, it is only when the 
sun is low—near sunrise or sunset—that 
the great colorful symphonies are to be 
witnessed. At these times color is added 
in another manner. As every aerial 
traveler knows, a haze covers the earth 
Usually this extends to about a mile 
above the earth. It consists chiefly of 
dust, smoke, and water vapor. From this 
smudge the gorgeous colors of sunrise and 
of sunset are born. Usually where this 
smudge is relatively dense—but not too 
dense to obscure the sun—the colors are 
most powerful. The cross-country aerial 
traveler has noticed how cities are usually 
submerged in a denser haze than the re- 
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mainder of the country. Therefore, un- 
less this smudge is too dense the sunsets 
will be more gorgeous as seen from cities 
than elsewhere. 

This smudge haze is more transparent 
to the red, orange and yellow rays of 
sunlight than to the blue rays. When the 
sun nears the horizon its rays, passing 
obliquely through this haze, must travel 
through much greater depth than when 
it is high overhead. As we look at the 
sun through this great oblique depth of 
haze it is as though an orange-red glass 
were placed between it and our eyes. 
The change in the color of the light from 
the sun is from white, to yellow, to 
orange and to red as the depth of the 
haze increases. Therefore, clouds at 
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anism or the components of the sunset 
symphonies. 

It should not dull the beauty of sun- 
sets to know that the colors are born 
in the smudge of earth-haze. Without 
the atmosphere the blue sky would be 
replaced by inky blackness in the day- 
time. Without the earth haze even the 
delicate pastel shades of the clouds low 
down in the sky at noon would disappear 
and the clouds would appear as boldly 
against the deep blue as those in the 
zenith. Without this foreign matter in 
the atmosphere twilight would be brief 
and the glorious afterglow which is some- 
times seen after sunset would not appear. 

When the sun is setting blood-red at 
the earth’s surface an aerial traveler at 





various levels will receive sunlight which 
has passed through different depths or 
densities of this haze, with the result that 
they are of different colors. 

Near sunrise and sunset the intensity 
of sunlight reaching the earth and the 
clouds is also greatly diminished com- 
pared with the intensity of the light from 
the sky. Therefore, the amount of bluish 
light from the sky becomes comparable 
with that from the sun, with the result 
that this bluish light added to the red 
and orange of sunset in various propor- 
tions creates the family of purple colors 
—pink, magenta, mauve, lavender, et 
Thus we have seen how the colors of sun- 
rise and sunset are made. With clouds 
moving at different levels into the various 
sunset colors and moving into shadow 
and out, with the sun steadily sinking 
and the light from the blue sky and that 
reflected from one cloud to another con- 
tinuously varying, we have an infinite 
variety of color. This, then, is the mech- 


Flying through a sunset sky one 
sees the symphony of color at its 
best. 





altitude of two or three miles sees 
the color-scheme spread out before him. 
The lowest clouds are tinged with red 
ind the next higher are of an orange 
tint. Those of his level are a brilliant 
yellow and the wispy cirri two or three 
miles above him are still bathed in the 
white light of the sun. From his position 
the sun is not yet setting, though viewed 
from the earth it is already touching the 
horizon. As he watches from his aerial 
lookout, he notes the sun gradually be- 
coming redder as it approaches the hori- 
zon, which he ean barely distinguish 
owing to the oblique depth of the haze. 
The lowest clouds gradually lose their 
reddish tint and as their crests are tipped 
with red their bases are already im- 
mersed in deep purplish shadow. Only a 
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few moments this lasts, for the sun is 
seemingly proceeding on its eternal jour- 
ney. The blood-red is now replacing the 
orange of the clouds next above the 
lowest and the orange have moved up 
to replace the yellow of those at the air- 
man’s level. The high cirri are now be- 
ginning to assume a stronger tint of 
yellow. This succession of colors is mov- 
ing upward as the moments pass. 

The earth is now in deep shadow. The 
low clouds are dark and coldly blue be- 
cause they are now faintly illuminated 
with the bluish light from the sky. For 
the observer at the earth’s surface the sun 
has set several minutes ago and the sky 
shows a succession of delicate tints from 
red at the horizon through orange, yel- 
low and green to blue at the zenith. The 
aerial observer also sees these but they 
are more delicate tints to him. As the 
moments the aerial observer sees 
the red sun touch the horizon and the 
clouds about him become reddish. Those 
below are deepening in shadow and the 
fibrous wisps far above are a salmon 
pink. The latter are bathed in orange 
light from the sun and blue light from 
the sky. The watcher down on earth is 
now in twilight; the sun’s glow in the 
west is fading and the zenith sky is 
fretted with golden cirri. 

The symphony goes on—a tranquil trail- 
ing diminuendo. It is a benediction. Birds 
have quieted for the night and Nature is 
asleep. Or in the city the night lights 
begin to emphasize their presence, but 
these symphonies are best away from the 
pulsating life of the city. For the aerial 
watcher above, the sun has set and below 
him is a cold, deep shadow. Some of the 
clouds about him are still bathed in the 
reflected glory and the high clouds burst 
into red for a few moments. Then the 
sun leaves them and the airman drops 
toward the shadowy earth. When he 
lands the night lights burst forth. He 
looks upward at the faint pinkish glow 
diffused from the zenith. This is the 
final farewell of the sun for the day. The 
twilight limit about fifty or a hundred 
miles above him is still bathed in the 
sun’s radiance. 

The duration of twilight is ordinarily 
subject to minor variations occasioned 
by the variable amount of haze and 
clouds in the atmosphere and by their 
distribution which depends upon the 
winds, vertical convection currents, and 
preceding weather conditions. For these 
reasons the morning twilight or dawn 
is usually of shorter duration than eve- 
ning twilight. The duration of twilight 
has been found ordinarily to extend 
throughout the time required for the sun 
to travel an arc resulting in eighteen ver- 
tical degrees below the horizon. During 
an equinox, when the sun approaches the 
horizon vertically, twilight is briefest— 
other conditions being the same. Inas- 
much as it requires seventy-two minutes 
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for the sun to travel these éighteen ver- 
tical degrees, twilight at that time lasts 
about seventy-two minutes. In those 
northern latitudes, where for certain 
periods of the year the sun is not de- 
pressed as much as eighteen degrees ver- 
tically below the horizon throughout the 
night, darkness is not complete for those 
periods. Inasmuch as the plane of the 
sun’s apparent path varies in obliquity 
to the earth’s horizon with latitude, dif- 
ferent periods of time elapse for an eight- 
een-degree vertical depression; hence 
the duration of twilight varies with lati- 
tude 

The most splendrous sunset sym- 
phonies occur when there are many 
clouds at various levels moving rapidly. 
If a storm breaks up late in the day, 
the gustiness common to the trailing por- 
tion of a cyclonic area generally promises 
one of those powerful effects. Great 
broken clouds lie between the observer 
and the sun. Flying scuds pass from 
deep shadow and burst into flame 
momentarily to die out in the next 


shadow. Crests of the great bluish clouds 
re sprayed with color. To the gradual 
change of a tranquil sunset is added the 


igitation of moving clouds. Crescendos 
ind rapid movements contrast power and 
ctivity with momentary quiet. Sym- 
phonies they are of many moods. 

Even on a clear day clouds seldom fail 
to appear at the appointed time and 
place for sunset. The atmosphere has 
drunk much moisture during the day. As 
the sun approaches the horizon its heat- 
ng effect greatly diminishes. Layers of 
air cool to the point that they cannot 
retain all their water-vapor. Some of the 
latter condenses and a stratus cloud is 
formed. Thus where there was promise 
of only the hazy sky to diffuse the sunset 
eolors, some clouds come into being and 
are added to the stage setting. Perhaps 
on the horizon elsewhere a thunderhead 
or range of cloud mountains remains to 
catch some of the colorful light. Rarely 
does the sunset fail to be interesting. It 
only fails completely when great masses 
of clouds obscure it. Even then it does 
not fail the aerial travelers, for a few 
thousand feet above the earth the most 
beautiful sunset symphonies await him. 

Not only is it possible for airmen to 
see sunsets when earthly observers are 
denied them, but it is possible to see a 
sunset, a sunrise, and another sunset all 
in the same evening. If one started aloft 
just as the sun appeared to touch the 
horizon and climbed in such a manner 
that his resultant vertical velocity was 
1,000 feet per minute, the sun would be- 
gin apparently to rise at first and then 
gradually to set again. When an eleva- 
tion of about 5,000 feet was reached at 
this constant vertical rate of climb, the 
sun would appear to be just touching 
the horizon again. These computations 
were made for the sun approaching the 
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horizon vertically as at the equator dur- 
ing an equinox. Under these conditions 
in order to make the sun appear sta- 
tionary at the horizon one must reach 
an altitude of one mile in slightly over 
five minutes; two miles in slightly over 
seven minutes; three miles in about nine 
minutes; and four miles in somewhat 
more than ten minutes. Considering the 
latitudes of the United States an aircraft 
would not need to climb as fast as 1,000 
feet per minute for the first five minutes 
to see two sunsets with a sunrise between 
them on the same evening. 

After watching one of the great sun- 
set symphonies trailing off into the 
diminuendo of twilight, one is in a mood 
to contemplate further that great sky- 
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man is traversing with his eyes and mind. 
Doubtless some day he will visit earth’s 
nearest neighbors in rocket-driven ships 
of space. As one gazes at the night 
sky he wonders at this symphony of the 
spheres. Occasionally the cosmic dust of 
this limitless space is disturbed for the 
briefest moment by an erratic meteoric 
traveler which has broken the bonds of 
methodic order only to suffer total de- 
struction. There is a brilliant trailing 
flash as he enters the earth’s atmosphere 
before he vanishes in the fires of friction 

But the methodic stars have guided 
man’s travels for ages. Today, just as 
clouds offer both utility and beauty to 
men, so do the stars. To scientists they 
are stellar laboratories affording facilities 





The sky at sunset is a vast color 
wash, infinitely subtle and deli- 
cate. 





stage of Nature. As one watches the last 
lingering note—the faint flush of the 
afterglow—fade away, it is delightfully 
easy to fly on the wings of the imagina- 
tion to ethereal regions where material 
wings have not traveled. The sky which 
is empty to most persons is really full 
of interest, beauty and even mystery. Its 
moods, its wonders, its limitless magni- 
tude are motive-power for the imagina- 
tion. 

Stars have appeared and the sky is 
faintly. illuminated like a bluish phos- 
phorescence. What a tiny mote is the 
earth! Really how little of space has 
been visited by man—an insignificant 
layer near the earth. Out there in the 
sky are millions of places separated by 
inconceivable distances. These spaces 


for the study of atoms under conditions 
as yet not produced in man-made earthly 


laboratories. Man’s eyes, reinforced with 
powerful instruments, are learning much 
that will be put to use on earth. The 
secret of atomic energy will be at least 
partially learned from the stars. This 
kind of energy would do much for motive 
power and would greatly extend the 
range and possibilities of flying 

Among the-symphonies of the sky there 
is another—not rare but less common 
than sunsets, afterglow, and starlight 
To us in the northern hemisphere, it 
is the aurora borealis or northern lights. 
As our imaginations take us upward from 
the earth past the cloud-region, through 
the twilight region, we reach this last 
visible phenomenon associated with the 
earth and its atmosphere. Doubtless this 
symphony of mysterious ghostly lights 
is visible at some place or cther on the 
earth’s surface at any time. Those in 
the southern part of the northern hemi- 
sphere see it rarely if at all. Its fre- 
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quency and splendor increase with lati- 
tude until it becomes common in cer- 
tain regions at a latitude as low as fifty 
degrees. Of course a clear atmosphere 
and a cloudless sky are necessary to see 
it at its best. Most persons think that 
the aurora is a rare phenomenon but at 
all times in all latitudes the entire sky is 
glowing with a very faint greenish light 
which is now known to be associated 
with, or a part of, the aurora. 

The aurora remained a great mystery 
until recently. Even now most persons 
consider it to be due to light reflected 
from polar snow or to some equally in- 
adequate cause. The northern lights are 
most commonly seen as a glowing arch 
of greenish white light in the north or 
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The frequency of auroral displays has 
been observed to be quite in harmony 
with the number of spots on the sun. It 
is also known that if electrons—atoms of 
electricity—are sent through a rarefied 
gas the latter will glow. For example, 
if a current of electricity is passed 
through a glass tube containing neon gas 
at a very low pressure, the orange-red 
light now common in electric signs is pro- 
duced. 

Summarizing these and many other 
known facts led to the conclusion that 
the auroral streamers were caused by 
electrons shot from the spots on the sun. 
When these streams of electrons pass 
through the earth’s atmosphere of proper 
rarity there is a characteristic greenish 





of streamers shooting from near the hori- 
zon toward the zenith. In the better dis- 
plays, the streamers stretch across the 
entire sky apparently to the southern 
horizon. Besides these there are hori- 
zontal rows of diaphanous draperies ap- 
pearing as if blown gently by a wind. 
In the great auroral symphonies all these 
elements are ever-changing in form, loca- 
tion and brightness. For the most part 
the color is a ghostly greenish white, but 
pink and other colors also appear in tan- 
talizing elusiveness. There is a mood 
quality to these symphonies which only 
the awesomeness and mystery and silence 
and lonesomeness of night can produce 
And these are not as rare as most per- 
sons believe. Like the sunsets, we must 
look for them consciously. 

The aurora was a complete mystery 
until relatively recently. It is now known 
that the streamers and other moving ele- 
ments are in the region of very rarefied 
atmosphere 50 to 500 miles above the 
earth’s surface. They occur with greatest 
frequency and brightness at an altitude 
of perhaps 60 miles. Here the air is rare- 
fied to about one one-hundred-thousandth 
of its density at the earth’s surface. 


Clouds in the daytime are instru- 
ments for a symphony of gold 
and blue. 








glow due perhaps to oxygen. The bright- 
ness of the streamers and curtains 
changes with the intensity of the 
streams of electrons and the paths seem 
to be what they should be under the in- 
fluence of the earth’s magnetic field. 
Thus we have the sun primarily respon- 
sible for the impressive auroral sympho- 
nies as well as those of sunset. 

Thus the sky is the great stage where 
many symphonies are played. A few 
paragraphs and man-made words are 
quite inadequate to do them _ justice. 
They are to be seen and felt—not de- 
scribed. Those, who by habit are ob- 
serving and by the kindness of fate and 
their own development possess sensibil- 
ities which feel the mood and charm of 
Nature, are fortunate indeed if their 
course or interest has led them into the 
aerial world. How intimate the sky be- 
comes to them! How much greater their 
world grows! The sky belongs to them 
—this great symphonic stage. And the 
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sky is more*than the few vertical miles 
of atmosphere in which man flies. It ex- 
tends forever and away—unlimited, 
though fathomable with eyes and ima- 
gination. 

Glimpses behind the scenes may aid in 
awakening the consciousness to these 
sky-symphonies which are rendered daily 
and nightly. Dawn usually begins with 
a prelude of quiet colorfulness until the 
rising sun pours its liquid gold over 
everything. The day sky is full of moods 
—changing slowly or rapidly. Certainly 
some of these effects are of symphonic 
caliber. Then come the sunsets always 
colorful but varying over a wide range of 
movements and arousing the 
whole gamut of emotions at one time or 
another. The movement may continue 
rapid and the display may continue ex- 
citing and powerful into the night. On 
the other hand the sunset usually fades 
into tranquillity—harmoniously merging 
with gentle diminuendo into the trailing, 
lingering note of the afterglow. 

Then there is a quiet merging from 
afterglow into starry night—the brilliant 
symphony of the spheres. The long 
trailing flashes of meteors remind us that 
there is movement in that unlimited ex- 
panse. The clouds and the moon add 
their influence and break the monoto- 
nous brilliance of the starry setting. And 
then comes the auroral symphony— 
ghostly, mysterious, elusive and awe-in- 
spiring—befittingly of the night. 

Dawn comes, the stars leave, and day 
begins again. Another cycle? Yes, but 
not the same, for these great symphonies 
of the sky are ever different, never the 
same. They alone do much to relieve 
monotony. They make the days differ- 
ent—even the hours and the minutes. 
And after all, monotony is what we 
strive to escape. Therefore, those who 
look to the sky with an open conscious- 
ness and with an understanding of its 
many phenomena and respond to its 
many moods will find that much of the 
monotony of life has disappeared. And 
to the aerial traveler, whether on wings 
of reality or of imagination, the sym- 
phonies of the sky are great climaxes of 
an ever-changing panorama which is 
always full of interest, meaning, and 
beauty, and always awesome in its mag- 
nitude. 


moods, 


Emory “U” Aero Club 

Aviation is catching on in the colleges 
of the south as well as at Harvard, Yale, 
Princeton and other northern universities. 
The most recent attempt at aero club 
organization in the southern colleges is 
the work of Messrs. Simmons, Barnett 
and Holladay of Emory University, Em- 
ory, Georgia, who are organizing a college 
unit under the sponsorship of The A. 8. 
PA, 
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Physical Tests and Their 
Relation to Flying 


By L. H. Bauer, M. D. 


Medical Director, Aeronautics Branch, Department of Commerce 


HAT bearing has such and such 

a test on my ability to fly is a 

question that is often asked or 
thought by many aviators. Is the physi- 
cal examination of an airplane pilot a 
theoretical affair or is it really based on 
food reason, is inother. 

Let us briefly review the examination 
of airplane pilots and see if the tests 
really accomplish their purpose. 

First of all come the eyes. Pilots gen- 
erally recognize the importance of vision. 
Many war-time pilots emphasized its im- 
portance. One said, “Men with poor vi- 
sion do not come back.” Why do we 
not allow persons with markedly defec- 
tive vision to fly if they wear glasses? 
The wearing of glasses under goggles is 
prohibited because it restricts the field of 
In other words the flyer can see 


vision 

traight ahead but has blurred vision at 
the sides. He is like a horse wearing 
blinders. Furthermore, he is looking 
through two panes of glass which dimin- 


ishes his vision perceptibly. 

It is ] ossible that he may wear correc- 
tive lenses in his goggles. There are dif- 
ficulties here, however. Many types of 
correction cannot be ground in a lens the 
shape of that used in goggles. If the 
defect be very great, even though a satis- 
factory lens can be ground, it is easy 
to imagine what would happen to 
a flyer whose gog- 
gles became mist- 
ed or smeare d 
with oil as he was 
about to make a 
landing, if he took 
off his goggles and 
had so little vision 
that he could not 
see the ground. 
Many pilots have 
been killed be- 
cause they had 
poor vision. 

Next comes 
depth perception 
or the ability to 
judge distance 
Pilots must con- 
stantly judge dis- 
tance in landing 
and taking off, 
from the ground, 
trees, buildings, 
telephone poles, 
wire, etc. Accu- 
rate judgment of 


distance is essential in formation flying 
also. Now what relation has that appa- 
ratus with the two rods which the appli- 
cant tries to adjust while looking through 
a window in the front end of the appa- 
ratus, to landing a plane? It has this 
relation. The ability to judge distance 
depends on several physiological factors 
plus a certain amount of experience. 
This applies to the judgment of distance 
under any circumstances. This depth 
perception apparatus, with which all pi- 
lots are familiar, tests these factors on 
which the judgment of distance depends. 
It does not look like an airplane, it is 
true, but it tests those factors that en- 
able you to handle an airplane Satisiac- 
torily so far as making a landing is con- 
cerned. Experience has shown that one’s 
depth perception according to this appa- 
ratus is closely comparable to his landing 
ability. 

Now what about those tests for eye 
muscle balance? These are the tests with 
the spotlight, the red-glass, the line of 
light, and the prisms. Do they have any 
bearing on flying? They do, most de- 
cidedly. The movements of each eye are 
controlled by six little muscles. The mus- 








Testing the fields of vision with 
the perimeter. (Courtesy of Wil- 
liams and Wilkins Company.) 





cles of the two eyes work in pairs. They 
should be properly coérdinated, but often 
they are not. When they are not, one 
of two things happens. Either the defect 
is so marked the person sees double, and 
learns to disregard the image seen by one 
eye, becoming for all practical purposes 
a one-eyed person, or he overcomes the 
lack of coérdination by muscular effort. 
The former condition is easy to detect. 
Such individuals are what is known ordi- 
narily as ‘ 
The latter condition can be detected only 
by means of the tests which are referred 
to above. The importance of the condi- 
tion is this. This constant muscular ef- 
fort to obtain single vision is fatiguing. 
Fatigue causes headaches; headaches 
cause inattention; inattention causes 
carelessness. Marked fatigue results in 
the muscular power giving way and 
double vision results. There is still an- 
other point and that is this, eye muscle 
balance is concerned with the ability to 
judge distance. We frequently find an 
individual whose vision is practically nor- 
mal but his judgment of distance is poor 
On checking up we find that his eye 
muscle balance is defective. By a system 


‘cross-eyed” or “cock-eyed.” 


of corrective exercises his defect is over- 
come and his judgment of distance be- 
comes normal. In England during the 
war it was found that a large group of 
students had dif- 
ficulty in landing 
a ship. Many of 
them were found 
to have eye mus- 
cle balance defects. 
85% of these re- 
sponded to treat- 
ment and had no 
further difficulties 
with landings. 

We inspect the 
eyes externally to 
see if there is any 
condition that 
would interfere 
with clear vision 
or cause the eyes 
to water easily, 
thereby _ blurring 
vision at criti- 
cal times. Then 
we inspect them 
internally by 
means of a light 
focused into the 
eye and a system 








of magnifying lenses. This tells whether 
or not there is any disease of the deeper 
structures of the eye which would inter- 
fere now or later with vision. 

The pilot is then given a little card to 
read to test his near vision, or his power 
to focus his eyes. The pilot must focus 
from far to near in order to read his map 
and instrument board. 

He is next given a book with some 
colored plates with numbers woven into 
the background. If he has normal color 
vision he can read them correctly. If 
he has not he cannot read them. His 
knowledge of colors has nothing to do 
with this as he is not asked to name a 
single color. Color vision is important 
because the flyer must detect navigating 
lights, airdrome lights, colored signal pan- 
els and lights; his map is often printed 
in colors; and what is even more im- 
portant, the different shades of brown 
and green seen on the ground indicate 
the character of the terrain and aid in 
picking out an emergency landing field. 
The last factor to be tested so far as 
the eyes are concerned is the size of the 
visual fields for form and color. Form 
may be tested by your looking in the eye 
of the examiner while he brings his mov- 
ing fingers in from the periphery. The 
field for form and also for color may be 
tested by a perimeter, an instrument con- 
sisting of an arc, a central mirror or light 
on which to fix and a moving object 
brought in along the are until the appli- 
cant can identify it. This tests his ability 
to pick up objects out of the tail of his 
eye while looking straight ahead, a rather 
important factor for a flyer. The color 
fields, if normal, show a normal retina, 
the sensitive coat of the eye. If defective 
they are often associated with a condi- 
tion that makes it difficult to see at night. 

So much for the eye. I think that all 
will concede that we have examined noth- 
ing that bears no relation to flying. 

The ears, nose and throat come next 
in our examination. We examine hear- 
ing, which is not particularly important, 
but I think it will be agreed that the 
flyer ought to have enough hearing to 
hear his mechanic say “contact,” and 
“switch off.” We feel that the passenger- 
carrying pilot should be free from marked 
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Howard Depth Perception appa- 
ratus (Thorne). This is used in 
testing an applicant's ability to 
judge distance. (Courtesy of the 
Military Surgeon.) 








obstructive or diseased conditions of the 
ear, nose and throat. Exposure and fa- 
tigue make these worse and cause him 
to deteriorate physically. They may in- 
terfere with free breathing, and retracted 
ear drums may be ruptured by sudden 
changes of altitude, a very painful oc- 
currence. 

The constant changing of one’s plane 
of equilibrium from the horizontal plane 
necessitates a normal sense of equilib- 
rium. This used to be tested by a whirl- 
ing chair. Now, we use a simpler test, 
consisting of standing on one foot, the 
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other leg bent at the knee, eyes closed for 
15 seconds. If one can do this, has 
healthy ears, and no disturbance of gait, 
he has no defect of equilibrium of any 
consequence. Such defects result in the 
flyer having difficulty keeping his plane 


on an even keel and easily becoming con- 
fused by spirals, banks and spins. 
The general physical examination 


comes next. The applicant’s history is 
of some interest, particularly in the case 
of certain diseases. For example, asthma 
is apt to cause the flyer to become sud- 
denly incapacitated in the air. So-called 
sleeping sickness leaves the individual 
more or less lethargic and a slow reactor. 
Syphilis, unless definitely cured, may re- 
sult in syphilis of the central nervous 
system—a dangerous malady. We ask 
about other diseases merely to call the 
physician’s attention to a careful exam- 
ination of the organs that might have be- 
come affected. For example, a history 
of rheumatism makes us suspect heart 
disease. 

Structural defects, such as stiff joints, 
loss of extremities, etc., and dispropor- 
tion between height and weight may re- 
sult in inability to handle the controls 
of aircraft. One may go for years with 
a hernia and have no difficulty. Sud- 





Testing for heterophoria (defects 

of eye muscle balance). (Cour- 

tesy of Williams and Wilkins 
Company.) 
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denly, without warning practically, it be- 
comes strangulated. This can happen 
in the air as well as anywhere else and 
so we do not like to pass as a passenger- 
carrying pilot one who has a hernia 
(rupture). Diseases of the heart, lungs, 
kidneys, thyroid, ete., may cause sudden 
incapacity in the air and render the flyer 
» hazard to navigation as well as to him- 
self and passengers. Pulse rate and 

important. They 
give us an indication of circulatory effi- 
ciency and indirectly of physical effi- 
The response of both to a sim- 
ple exercise test is valuable, in that a poor 
response may mean chronic or temporary 


“staleness” or in some cases organic dis- 


blood pressure are 


ciency 


ease. “Staleness’” is something flyers 
have to guard against. Many old flyers 
vill admit they have passed through a 
period of staleness, due to too much fly- 
ng, too little exercise, or too much dis- 
sipation. There is a loss of interest in 
vork, sleeplessness (and when sleep does 
ympanied by unpleasant 
phy sical 
ymptoms, such as breathlessness, a con- 


come on 1t 1s: 
dreams), irritability, a few 


tant tired feeling, sweating of hands and 


rm-pits, blue king hands and a falling 

n flying Such is an extreme 

se, of course, and we wish to prevent 

flyer ever reaching extreme staleness 

it is recovered from slowly and with 
ty 

The examination of the nervous sys- 

helps detect staleness also. This is 

1e svstem « e body subjected to the 

createst wear and tear from stress and 

train. The Army and Navy have found 

t the most important cause of grounding 


their pilots temporarily or permanently. 
isked in this part of 
the examination which may seem far- 
etched and as having no possible connec- 


M ny questiol 


tion with flying. These questions, how- 


ever, are asked with a view to determin- 
¢ whether or not the applicant has 
shown a normal reaction to stress of any 
sort in his past life, and whether or not 
he has any traits or defects that would 
put him down among the nervously un- 
stable. We hear much about students 
“freezing to the stick.” This infers a lack 
of emotional control that is disastrous. 
We try to bring that out in our examina- 
tion and elimi such individuals. 
When we disqualify a man we do not 
mean to say that he could not learn to fly 
What we do say is 
that the hazards in his particular case 


rr continue flying 

» increased over and above a reasonable 
umount and the Department cannot be 
responsible for vouching for him as a 
safe pilot 

We look on trained pilots differently 
from students and waive many defects 
that would disqualify students. This is 
because the n dangerous period— 
training—has been passed and their ex- 
perience compensates to a certain extent 
for their physical disabilities. 
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One more point of importance, and 
that is, because a pilot passes his exam- 
ination today, he should not look on him- 
self as necessarily fit to fly every day for 





Measuring the angle of conver- 
gence. This test is also for eye 
muscle balance. (Courtesy of 


Williams and Wilkins Company.) 
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the next six months. He should keep 
himself in good physical trim by regular 
exercise and habits. Remember that 
minor physical ailments may be impor- 
tant in the air and develop into condi- 
tions serious enough to make him unsafe, 
if he neglects them. 

Finally, let it be remembered that the 
attitude of the Department is to keep 
every pilot in the air, not out of it. 





Club News 


URING the month of October, 

1920, the Ogden Park Flying 

Club received a state charter as 
a not for profit corporation. At that 
time there were four members in the 
club. Since then the membership has in- 
creased four hundred percent and is con- 
tinuing to increase in such a manner that 
the club is one of the fastest growing 
organizations of its kind in the Middle 
West. 

Through the efforts of one of the mem- 
bers of the club, the faculty of the Engle- 
wood Standard Evening High School has 
installed a course in aviation. This course 
is being conducted by Capt. Ronald Nye, 
A. C. R., who is also a member of the 
Ogden Park Flying Club. The course 
takes the student through the history of 
early flights, and theory, construction and 
maintenance of the airplane. This course, 
as taught by Capt. Nye, has been rec- 


ognized by the Bureau of Commerce. The 
course is free to anyone who wishes to 
take the instruction offered. At present 
it is the best attended class in the school. 
About thirty-five men and four women 
attend the class regularly. A new class 
is starting on February 11, and will meet 
on Monday and Wednesday evenings 
from 7:45 to 9:45 p. m. 

The club has ordered a Waco-10 from 
the Midwest Airways Corporation for 
April first delivery, though it is probable 
that the ship will be brought in before 
that time. The club expects to lease a 
forty acre field in the near future to be 
used as a club flying field. A house on 
the field will be used as a club house. The 
officers are: P. Edward Prosperi, Presi- 
dent; Byron Connett, Vice President; 
Emile DesPaul, Secretary-Treasurer, and 
Capt. Ronald Nye, A.C. R., Aeronautical 
Advisor. 
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Revolutionizing Naval Reserve 
Klight Training 


HEN the present class of Re- 
serve student officers completes 

the advanced training cours« 
the Naval Air Station, Pensacola, Florida 
previous methods of Naval Reserve avia- 
tion training will be branded 
and go the way of Liberty motors and 
F-5Ls. In sounding the death knell of 
past training systems, Lt. Robert Hively, 
who has been in charge of advanced Re- 
serve training for the past two years, ex 
plains that: “The new syllabus comes as 
a result of two years’ constructive en- 
deavor to develop a Reserve Force which 
in all respects will be on a par with 
officers and pilots who complete the reg- 
ular course at Pensacola. 
“While all officers and 
the permanent Navy establishment have 
been receiving their training at Pensacola 


1 1 
obsolete 


personnel of 


since 1914, Reserve training has been 
confined to Naval District Headquarters 
with advanced training at San Diego, 


California, and Hampton Roads, Vir- 
ginia. Last year the two advanced sta- 
tions were removed to Pensacola and a 
separate squadron established for Re- 
serve training. Now this squadron goes 
by the board and Reserve students will 


By K. M. Painter 


given training with the regulars at 
the rate of twenty-five each month after 
July 1, 1929. That means Reserve stu- 
ents will spend eight months at Pensa- 
la, getting a definite mark in each of 
the four training squadrons, receiving in- 
truction and solo time sufficient to war- 
nt the designation of Naval Aviator 
when they have completed their train- 
ng course.” 

The years passing since the close of the 
World War marked a steady 
srowth in the Air Force of the Naval 
Reserve, and the present revolutionizing 

n—adopted February first—brings as- 
surance of equality between the Reserve 

lot and the regular pilot. The new syl- 
for training Reserve student- 

ficers with regular officers realizes the 

goal set by the Naval Reserve Flying 
Corps when it was reorganized in 1923. 
Prior to 1917 many had _ their 
National Naval Volunteers—similar to 
the National Guard in the Army. With 
our entry in the World War, these State 
organizations were consolidated into a 
truly national organization, and formed 
—with the National Naval Militia—the 
backbone of our Naval Flying Corps dur- 


have 


ibus 


States 


ing the war. Following the war, these 
Reserve officers were offered a commis- 
sion in the regular Navy, provided they 
could pass the examination given officers 
of the regular Navy. Many accepted, 
and some of the best-known pilots now 
holding regular commissions were en- 
listed in this manner. 

When the Naval Reserve Flying Corps 
was reorganized in 1923, the squadrons 
and divisions were allocated to the Naval 
Districts, with a Reserve officer in com- 
mand of each unit. Of these districts, 
only four had facilities for giving pri- 
mary aviation training—Squantum, 
Mass.; Rockaway, N. Y.; Great Lakes, 
Ill.; and Sand Point, Wash. Ground 
school lectures were given at these four 
primary bases, and applicants for Re- 
serve aviation training were forced to go 
to one of these four districts for all pre- 
liminary instruction. In 1926 five more 
districts (and the District of Columbia) 
offered ground school courses, making 
a total of nine. Each of these districts 
was assigned a students who 
might take primary flight training after 
satisfactorily passing their ground school 
training, and from the total number of 
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students taking the ground school course 
the quota was chosen. 

If a candidate was selected from the 
ground school for further training, he 
was sent to one of the four primary 
bases for six weeks in the spring of the 
year, receiving $54 a month, uniforms, 
food and quarters—his status was that 
of enlisted man in the Naval Reserve. 
The primary flight classes were con- 
tinuous, with 15 to 20 students in each. 
Once again the most apt students were 
selected and sent to San Diego, Cal., or 
Hampton Roads, Va., the following 
Spring for advanced training. In 1928 
the advanced courses were all moved to 
Pensacola, Florida. About 25 students 
were in each of these classes. It is easily 
seen that many were eliminated before 
completing the course, when we consider 
that at present there are less than a thou- 
sand commissioned officers in the Reserve 
Air Force while the ground schools fre- 
quently have a combined enrollment far 
surpassing that number. 

Completing the advanced training 
course, with a total of about 70 flying 
hours to his credit, the Reserve student- 
officer was designated Student Naval 
Aviator, and commissioned Ensign in the 
Naval Reserve. In 1926, Congress ap- 
propriated funds sufficient to include 50 
commissioned Reserves in the aircraft 
squadrons of the fleet, for the purpose 
of giving them experience as Naval 
officers, and insuring them more than 
200 flying hours, sufficient to warrant the 
designation of Naval Aviator. The same 
remuneration was allowed as that of a 
regular officer of like rank—$1,500 salary 
(base pay), $750 flight pay, $696 for 


food and quarters; a total of $2,946 for 





Primary training base at Squan- 
tum, Mass. 
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the year’s training. The appropriation 
was made with the arrangement that 50 
commissioned Reserves should join the 
fleet each year, which meant that a year’s 
duty was all that was allowed each officer, 
and the first fifty went to their respective 
fleet-squadrons in 1927. In the future, 
this number will be increased to 100. 
When the Reserve Student Aviators 
joined the fleet they were not qualified 
to fly any specialized type of plane. They 
had had a general training in a very 
modified and concentrated manner. Con- 
sequently, the squadron commanders of 
the fleet were not enthusiastic about hav- 
ing these student-officers join their forces. 
It meant that the fleet would necessarily 
devote some of its time to instruction, 
although the fleet had other business 
strictly out of the realm of a novice. 
The best that a student-officer could 





A Reserve student pilot soloing 
for the first time at Pensacola. 





hope for with the fleet was a second- 
pilot’s place which means little or no 
solo time, and is generally allotted to 
enlisted personnel. 

Superintendent of Naval Flight Train- 
ing, Commander Charles P. Mason, is 
of the opinion that the new syllabus will 
qualify the Reserve students so that they 
will be of value instead of loss to the 
fleet. He anticipates that when a Re- 
serve student has been given the full 
flight training at Pensacola, he will be 
welcomed as an officer by any squadron 
to which he may be assigned. “We are 
very glad,” states Commander Mason, 
“to give Reserve student-pilots our reg- 
ular training course, because then a Re- 
serve officer will have a definite standing. 
When he performs active duty in the 
fleet he can be assigned duty in either 
a torpedo and bombing squadron or an 
observation squadron and can be a useful 
part of the organization.” Though the 
Reserves will not get the combat course 
which entails training in the speedy 
Hawks, as Commander Mason points 
out, they will be qualified to join either 
of the other two divisions of the fleet. 
Only specially selected regular officers 
are given this course. 

Though all this training costs the stu- 
dent nothing, (in fact he gets paid for 
every step from the ground school) the 
cost to the Government runs well over 
five figures. For every hour the student 
spends in the air, $23.50 is transferred 
from the Bureau of Navigation to the 
Bureau of Aeronautics, and this sum 
covers the cost of operation only. When 
we realize that the course has been 
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An old H § boat used for navi- 
gation instruction at Hampton 
Roads, Va. 








jumped from seventy instruction-hours 
to two hundred, we can, in some meas- 
ure, grasp the increase in first-cost to 
the Government. But this increase is 
considered a good investment, for now 
Reserve students are to be turned out 
as a finished product, and are qualified 
to hold responsible positions in the aerd- 
nautical organization of the Navy. 

As outlined by Admiral R. H. Leigh, 
Chief of the Bureau of Navigation, there 
are four basic divisions of the new Naval 
Reserve aviation training: Ground school 
training, as a civilian; elimination flight 
training as an enlisted man of the U.S 
Naval Reserve; primary and advanced 
flight training at the Naval Air Station, 
Pensacola, Florida, as an enlisted man 
of the U. S. Naval Reserve; one year’s 
duty. in aircraft squadrons of the battle 
fleet or the scouting fleet, U. 8S. Navy, 
as a commissioned officer of the U. § 
Naval Reserve. The elimination training 
will cover a period of 30 days, with 18 
flying hours, and only the most promising 
applicants will be sent to Pensacola for 
further instruction. 

The Bureau of Navigation sets forth 
certain definite requirements for eligibil- 
ity to the Reserve ranks. The applicant 
must be a citizen of the United States 
or of its insular possessions. He must 
reside in the locality of an authorized 


Naval Reserve aviation division or 
squadron. He must have finished his 


university training, be a senior in that 
university, or have the equivalent educa- 
tion which will make him eligible for the 
eround school training under the local 
university regulations. He must be quali- 


fied physically for enlistment and for 
flight. He must, at the time he is en- 
rolled, be not less than 18 years of age, 
and not over 28 at the time he is com- 
missioned. He must certify to his will- 
ingness to remain on active duty one year 
after receiving his officer’s commission, 
or a total of 21 months, including the 
training period. 

The ground school training has been 
expanded from 81 hours during the aca- 
demic year, to upwards of 250 hours, be- 
ginning with the academic year which 
starts in the Fall of 1929. The ground 
schools are conducted either by univer- 
sities located in the vicinity of the es- 
tablished bases, or by the commanders 
of the aviation squadrons or squadron 
bases, collaborating with an accredited 
educational institution, and the course is 
open to those eligible under local rules 
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It is from this group that selections are 
made for enlistment in the Naval Re- 
serve, but during their ground school 
training they receive no compensation. 

Students selected from the ground 
school are given physical examinations 
and, if qualified, are enlisted as seamen 
second class, U. S. Naval Reserve. They 
will be, in accordance with a schedule 
yet to be laid down, ordered to 30 days 
elimination flight training, to include 18 
hours of flight, at such Naval Reserve 
Aviation Base as may be designated for 
that purpose. Uniforms are issued prior 
to reporting for training duty, and the 
student is placed by his orders in a pay 
status. Transportation to and from his 
home is furnished. It is anticipated that 
in this elimination training, approxi- 
mately one-half of the students will be 
found qualified to continue flight train- 
ing. 

Continuing in a pay status, the suc- 
cessful student will be ordered from his 
elimination training direct to preliminary 
and advanced training at the Naval Air 
Station, Pensacola, Florida, where he will 
receive approximately 200 hours of flight 
training during a period of about eight 
months. He will enter the same classes 
that are conducted for officers and en- 
listed men of the regular service and be 
given additional technical schooling to 
enable him to pass a professional exam- 
ination which he will receive upon the 
completion of his training. 

After the candidate has completed his 
Pensacola training and his professional 
examination, and has been commissioned 
an Ensign in the Naval Reserve, he may 
for one complete year of 
aircraft squadrons 


be selected 
active duty with the 





A Reserve student in training 
plane at Squantum. 
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of the fleet. Upon the completion of one 
year’s active duty he may be appointed 
in the Fleet Reserve to fill a vacancy in 
an authorized Naval Reserve squadron. 
While in this status he may receive 
one day’s pay for each drill or period 
of equivalent duty performed, not to 
exceed sixty drills or periods in 
any one year. If in the Fleet Reserve, he 
will be given the further privilege of per- 
forming fifteen days’ training duty an- 
nually at a Naval Reserve Aviation Base 
During this fifteen day period he will 
receive the full pay allowance of his 
gerade. The Fleet Reserve is distinguished 
from the Volunteer Reserve by the fif- 
teen day flight period which is given only 
to the Fleet Reserve. Any Reserve 
officer is entitled to join the latter or- 
ganization provided there is a vacancy 
in the district in which he resides. When 
he is on the year’s active duty with the 
fleet, though he may be a Fleet Reserve 
when he joins the squadron, he auto- 
matically is put on the Volunteer list, 
and through this, sometimes loses his 


place in his home district. 

“The purpose of this Reserve train- 
“ » Admiral Leigh, “is to 
provide a source of qualified aviators for 
general service with the Navy in time of 
var. Civilians are not selected and given 
flight training to qualify for a commis- 
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Three student officers at the pri- 
mary base at Rockaway, N. Y. 





draws the regular pilots from among 
officers or enlisted personnel who are 
members of the permanent establishment 
and who have been selected for aviation 
training. 

“Students from the ground schools are 
also eligible for selection for the flight 
training outlined as a means to obtain a 
commission as a second lieutenant in the 
Marine Corps Reserve as Naval Aviator 
The requirements for this selection may 
be obtained from the Major General 
Commandant, U. 8. Marine Corps, Navy 
Department, Washington, D. C.” 

In reviewing the course which he was 
instrumental in inaugurating, Superin- 
tendent of Flight Training, Commander 
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Mason declares that: “The new syllabus 
is a big step forward for the Reserve or- 
ganization. In fact an additional 50 Re- 
serves are to be offered the active duty 
year when they have completed the 
course, making 100 Reserve officers who 
will join the fleet in 1930. Under the 
new policy, the Navy holds out, to col- 
lege men who may qualify, aviation train- 
ing that is unsurpassed in its scope.” 


California Aero Clubs 


The latest effort towards the organiza- 
tion of an aero club in Los Angeles, Cal- 
ifornia, is that of C. R. Kranner of 454 
East 38th Street, and associates. Mr 
Kranner states he already has secured 
fifty prospective members for the new 
organization and a rapid development is 
looked forward to. 

Eureka, California, will shortly have 
a very active flying club if the plans of 
Raymond Kirkpatrick of 910 North 
Street and associates are carried threugh 
At a recent meeting the name Redwood 
Aero Club was agreed upon taymond 
Kirkpatrick was elected President and 
C. H. Carlson Secretary-Treasurer. The 
Redwood Aero Club is the first organi- 
zation of its kind in Humboldt County 
and is receiving the cooperation of the 
local newspapers. 
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Great | akes, Ill. 


ADDRESS OF 








DISTRICT COMMANDANT OF DISTRICT SQUADRON SQUADRON COMMANDER UNIVERSITY 
Navy Yard VN-1RD1 Naval Reserve Aviation Base | 
First Boston, Mass. VN-2RD1 Squantum, Mass. | Mass. Institute of Tech. 
- —_ — | 
South & Whitehall Sts. VN-3RD3 | Naval Reserve Aviation Base 
Chird New York City VN-4RD3 | Rockaway, L. I., N. Y New York University 
Navy Yard | Naval Aircraft Factory ; 
Fourth Philadelphia, Pa. VN-5RD4 Philadelphia, Pa. | Temple University 
Commandant, Navy Yard Naval Air Station 
we Washington, D. C. VN-6R Anacostia, D. C. George Washington U. 
Naval Operating Base | Naval Air Station 
Fifth Hampton Roads, Va. | VN-7RD5 Hampton Roads, Va. | None 
; U.S. Naval Station Naval Air Station | 
Eighth New Orleans, La. | VN-8RD8 Pensacola, Fla. None 
Naval Reserve Aviation Base ; - 
| VYN-9RD9I | Grosse Isle, Mich. University of Michigan 
- -— -- —- — -— + 
Naval Reserve Aviation Base ; 
| VN-10-RD9 Great Lakes, III. | Armour Institute 
Ninth U.S. Naval Training Station | _ ——— 


3009 Calhoun Blvd. 
Minneapolis, Minn. 


VN-11RD9 





1908 Louisiana Ave. 
St. Louis, Mo. 


| 


University of Minnesota 


Washington University 


Eleventh 





Naval Station 
San Diego, California 


100 Harrison Street 
Cwelfth San Francisco, Cal. 
Pier 1, 


Thirteenth Seattle, Washington 


VN-12RD9 


VN-13RD11 
VN-14RD12 


VN-15RD13 


Naval Reserve Aviation Base 
Long Beach, California 


Naval Reserve Aviation Base 
Oakland, California 


Naval Reserve Aviation Base 
| Sand Point, Wash. 








U. of Southern Calif 


| 
| University of Calif. 


University of Wash 


Inquiries and applications for Reserve Training should be made to the officer located nearest the applicant. 
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Meteorology and Safe Flying 


HE vital importance of an ade- 

quate weather service for aeronau- 

tics is no longer a subject for de- 
bate. It is universally recognized. Strik- 
ing evidence of this fact comes in daily 
Insistent requests, many of them in the 
form of demands, for more service are 
received with every mail from all parts 
of the country—from the lowly hamlet 
as well as the mighty metropolis. Caus- 
tic are the comments when these truly 
air-minded people are told—as many of 
them must, under present conditions, be 
told—that no funds are available for 
granting their requests. 

A leading air mail contractor is author- 
ity for the statement that all of the 
troubles experienced by his company in 
the course of a single year were directly 
or indirectly traceable to weather. And, 
more recently, the president of the 
Transcontinental Air Transport Co., has 
stated that, in the maintenance of sched- 
ules in the proposed rail and air service 
from coast to coast, “everything will de- 
pend on the weather.” 

Other testimony to the universal recog- 
nition of the need for weather service is 
the inauguration during the past two 
years, by the Government, of such de- 
tailed service as funds permit on all of 
the commercial airways; and, quite re- 
cently, the organization by the Guggen- 
heim Fund of an experimental, very de- 
tailed and intensive, service between San 
Francisco and Los Angeles. 

The importance of weather service for 
aeronautics may be considered from two 
points of view,—those of safety and effi- 
ciency. The latter point will loom larger 
and larger as time goes on, but the Na- 
tional Congress for Aeronautical Safety 
is devoting its attention to safety, and 
this paper will therefore be confined to 
that phase of the subject. In it will be 
discussed briefly the following topics: 
(1) present status of airway weather 
service; (2) needed researches; (3) how 
the pilot can cooperate; (4) how the air 
transport operator con cooperate. 

Briefly stated, weather service for aero- 

autics, as now organized, may be said to 
be in the pioneer stage. We are trying 
out many different schemes. We hope 
and believe that some of them are along 
the right lines, but only time and expe- 
rience can tell with certainty as to this. 

Since 1926, when the Air Commerce 
Act was passed, service in greater or less 
detail, depending upon the amount of air 
traffic, has been organized along all of the 
commercial airways that have been es- 
tablished or recognized as such by the 
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United States Weather Bureau 
Department of Commerce. This new 
service is, of course, an extension of that 
already existing for the general public, 
which consists of twice-daily reports from 
all parts of the country and forecasts 
based thereon, these forecasts covering 
periods of 12 to 36 hours. 

Although this service was very early 
found to be of a too general character to 
suit the needs of flyers, it did provide the 
groundwork or parent organization, and, 
as such, was capable of expansion at com- 
paratively little additional cost. One of 
the first acts in making this expansion 
was to increase the number of what we 
may call “upper air” stations, that is, 
those at which observations are made of 





Goniometer used at radio beacon 

stations where more than one set 

of guiding signals are to be trans- 
mitted. 








winds at flying levels. in all, there are 

now some 50 such stations, well distrib- 

uted over the country, many of them 
being located at important points on the 
airways themselves. 

Information regarding upper wind di- 

rections and velocities, although helpful 
in enabling the pilot 
favorable flying Jevel, is not vital in the 
same degree as issimilar information con- 
cerning conditions at the surface. It is 
this latter information that determines 
whether or not any flight at all can be 
made. Fog, low-lying clouds, excessive 
rain, sleet or snow, severe thunderstorms 
and very poor visibility render flying 
hazardous and impracticable. Not al- 
ways will this be so, but in the present 
state of the art it is. Therefore, particu- 
lar attention is given to these conditions, 
not only at the upper air stations but also 
at numerous places where observations 
are confined to surface weather. In all, 
there are now approximately 150 stations, 
most of them on the airways, from which 
such reports are available, when needed. 
Naturally, the time when they are needed 
is just before the pilot begins his flight. 
Accordingly, the reports are in general 
sent as short a time before the take-off 
as possible to still assure their receipt in 
time for use. 
would be an exchange of reports all along 
an airway and from points on each side 
of it at frequent, regular intervals. But, 
at the present time, available funds de 
not permit this, and in some cases it is 
not justified, the small 
amount of traffic that has thus far de- 
veloped. However, there 
hourly exchange of reports between the 
principal points on the New York- Chi- 
cago Airway, supplemented by special 
reports to fit the flight schedules from 
these and intermediate this 
airway. Moreover, as prev iously stated, 
an experimental service has been organ- 
ized by the Guggenheim Fund between 
San Francisco and Los Angeles, and in 
this service frequent reports at regular 
intervals are interchanged between a 
large number of both on and 
off the airway. 

The reports themselves contain infor- 
mation regarding the general character 
of the weather, as clear, overcast, rain, 
snow, etc.; ceiling or height of low clouds: 
visibility; wind direction and velocity; 
temperature and pressure; and, when 
available, upper wind data. These re- 
ports go the who in 
many cases has his offices at the airport. 
They are used by him not only in giving 
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out information concerning current con- 
ditions, but also as a basis for short- 
range airway forecasts for the following 
one to five or six hours, depending 
ipon the length of the flight. The utility 
of these short-range forecasts is becom- 
ing increasingly evident. It is no ex- 
ggeration to say that, in the early days 
of flying, pilots in general paid compar- 
itively little attention to forecasts, unless 
a very long flight was contemplated. For 
short trips current reports were deemed 
Many experiences, however, 
some of them involving considerable haz- 
ard and a few of them resulting in acci- 
dents, have shown very clearly that a 
condition reported as existing at any 
given time may, and often does change 
decidedly in the course of so short a 
period as an hour or so. Accordingly, 
on nearly all airways, the current reports 
are now supplemented by forecasts of 
probable changes in existing conditions, 


sulncient. 


with particular reference to type of 
weather, ceiling and visibility. 

It should be distinctly understood that 
neither in the current reports nor in the 
forecasts does the meteorologist tell the 
pilots whether or not they should fly. 
His function is, and must always be, only 
to describe the weather itself and give his 
opinion as to what it will be in the next 
few hours, leaving to the pilot or to 
others in control of the airways opera- 
tions the decision as to the favorableness 
or unfavorableness of that weather for 
flight. The wisdom of this policy is ap- 

rent when one considers that the ap- 
praisal of weather conditions in relation 
to flight is to a considerable extent a rel- 

ve one, depending on the experience 
nd temperament of the pilots, the type 
of aircraft and the character of the serv- 

e. Some pilots do not hesitate to start 


out in weather that others regard as 
ring considerable risk. Again, a 
strong head wind is or is not serious, 
epending upon the speed and cruising 
radius of the craft that is to fly against 
t. Finally, greater caution should be 
exercised with a passenger-carrying than 
with a mail or express service. These 
considerations introduce uncertainties 
vith which the meteorologist, with his 
sually limited flying experience, is not 

Ippe d to deal He indeed has his own 
quite sufficient responsibility of saying 
what the weather itself will be. 

In addition to the current reports and 
short-range forecasts, the service to civil 
aeronautics pro ides forecasts covering 
These 
re the general forecasts, augmented to 
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periods of 12 to 24 or more hours. 


include upper winds. They are of neces- 
sity couched in more general terms than 
are the short-period forecasts. In com- 
mercial aeronautics regular schedules 
must be maintained so far as possible. 
The operator wants to know today the 


likelihood of making a scheduled flight 
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tomorrow. Particularly is this true in 
passenger-carrying service. If the prob- 
ability is that no flight can be made or 
that there will be considerable delay, the 
prospective passenger can be so informed 
and can then, if he so desires, make his 
trip by train or bus. It seems likely that 
these longer period forecasts will become 
more and more important as the service 
develops. 

All of this service, current reports and 
forecasts alike, is of little use unless it 
provides up-to-the-minute information to 
those needing it. This type of service 
involves two requirements: First, close 
contact between pilot and meteorologist ; 
second, prompt and dependable means 


ries. It is now a regular part of the 
Government’s policy to establish service 
at airports. This has been done in several 
cases and provides 24-hour service where 
flying is carried on both day and night 
It will be extended to other important 
airports as the need develops and facili- 
ties permit. 

But the meteorologist himself is handi- 
capped unless he also receives promptly 
the reports from points along the airway 
and elsewhere on which he bases his 
bulletins and forecasts. And this means 
a dependable system of communications 
Whatever the most satisfactory method 
may eventually prove to be—radio, tele- 
graph, telephone, typewriter printer, or 





Experimental airplane at the Col- 
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of communication. For the former it has 
been found by experience that the most 
satisfactory arrangement is to have the 
weather service organized and furnished 
right at the place where the pilot starts 
on his flight. And that place of course 
is the airport. Not only does the pilot 
thus get the reports as soon as they are 
received but he also is able to discuss 
them with the meteorologist. This mat- 
ter of personal contact looms larger day 
by day as a prerequisite for the best 
possible service. When the weather out- 
look is decidedly uncertain (and alas! 
there are many occasions of the sort to 
plague the meteorologist) it is tremen- 
dously helpful to the pilot simply to talk 
the situation over with one who makes 
a special study of weather and its vaga- 


perhaps something unknown to us now, 
it will prove its adequacy for the pur- 
pose only by showing that it gets the 
information through more speedily and 
more dependably than does any other 
method. Very likely no one method will 
be used to the exclusion of all others, but 
one muy be the principal, and the others 
auxiliary, means of communication. All 
types are at present in more or less gen- 
eral use in the service. 

In addition to these ground communi- 
cation systems there must be means of 
signalling to aircraft in flight. No mat- 
ter how detailed a weather service, or 
how able the meteorologist, there will 
always be occasions (we hope their 
number will become progressively smal- 
ler) when conditions will unexpectedly 
change from favorable to unfavorable or 
vice versa after the flight has started 
The pilot must then be informed, by ra- 
dio if the aircraft is suitably equipped, 
or otherwise by visual means. So-called 
panel signal systems are now being tried 
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out at certain critical points in different 
parts of the country and much experi- 
mental work is also being conducted in 
developing suitable apparatus for ground 
to plane communication. 

Such in brief is the present status of 
aeronautical meteorology, so far as its 
practical application is concerned. Al- 
though it is true that only a beginning 
has been made, it is believed that that 
beginning is along correct lines. If so, 
then future developments will be in the 
nature of marked extension rather than 
radical change. And that extension will 
include all sections of this country and its 
possessions. 

Much has been learned in the course of 
the past years, concerning the general 
characteristics of the atmosphere. Dur- 
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universities are organizing courses in me- 
teorology which will be of a grade similar 
to that of courses leading to degrees in 
other technical and scientific professions. 
It seems well, therefore, to consider some 
of the lines in which research is desirable 
as a means of increasing safety in flying. 
A few of the more pressing problems 
will be briefly discussed. 

Visibility is the one great concern of 
the pilot. In proportion as it decreases 
his troubles increase. It reaches the van- 
ishing point in dense fog. It is not for 
the meteorologist to try to get rid of 
fog. But he must study, in a detail that 
has never yet been attempted, the con- 
ditions that produce it, and those that 
dissolve it. True, we have this knowl- 
edge in a general way, now, but we can’t 





ing the last 30 years our knowledge has 
been extended very considerably into the 
regions above the earth’s surface. The 
general structure of the atmosphere is 
fairly well known up to 20 miles, well 
above present-day flying levels. And yet 
it can truly be said that an almost un- 
limited field for research lies open before 
us. The surface has scarcely been 
scratched. We are not so much con- 
cerned with general characteristics. What 
we want to know in more detail are th 
special occurrences, many of them of 
small extent but of serious import to the 
flyer. 

Meteorological research has suffered 
greatly from indifference on the part of 
educational institutions and from the lim- 
ited field available to those who might 
take it up as their life work. Happily, 
the situation is materially improving 
With the development of aeronautics 
there is a growing demand for thoroughly 
trained meteorologists. To meet this de- 


mand, some of our leading colleges and 
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ipply it in individual cases. Otherwise, 
the forecasting of fog would now be a 
instead of the failure which it 
is, if we consider forecasting in anything 
like a specific way with regard to time 
and place. Similar study should be made 
of the occurrence of haze which becomes 
at certain times and in some regions so 
dense as seriously to affect visibility. 
Nearly all pilots ask first for informa- 
tion on two elements, visibility and ceil- 
Low ceiling simply means that vis- 
ibility is cut off except at levels which 
ire dangerously low for flying. Studies 
should be made that will enable the me- 
teorologist to forecast the formation of 
low clouds with a goodly degree of pre- 


success, 


ing 
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cision as to time and area. Probably 
for such forecasts information as to up- 
per air temperature, humidity and wind 
will be necessary. 

This leads to the subject of new and 
improved methods of procuring upper-air 
data. At present our knowledge of wind 
conditions is derived for the most part 
from observations with small balloons, 
which can be used only in clear weather. 
There is urgent need of developing instru- 
mental or other means for sounding the 
upper levels more or less continuously, 
and certainly at times when conditions 
are unfavorable or are becoming unfa- 
vorable. This seems to be a requirement 
particularly in the forecasting of condi- 
tions favorable for the formation of ice 
on aircraft. In this connection, it may 
be stated that a preliminary investiga- 
tion of this subject will be made during 
the next few months. 

Aside from fog, low ceiling, and ice 
formation, there are numerous subjects 
which are of less importance, but a bet- 
ter knowledge of which would neverthe- 
less contribute very decidedly to greater 
safety in flying. Among them is the for- 
mation of the more or less violent dis- 
as thunderstorms, line 
squalls, tornadoes, etc. These are usu- 
ally not difficult to cope with, providing 
their occurrence is known, with a 
sonable degree of precision, in advance. 
Much more needs to be known than at 
present is known concerning gustiness 
and vertical convection, both near the 
surface and at considerable heights. In 
fact, there is very little knowledge of the 
extent of vertical movements in the up- 
per levels, such as those that were re- 
sponsible for the destruction of the diri- 
gible Shenandoah. Studies of this sub- 
ject are of special concern in connection 
with the design and operation of lighter- 
than-air craft. 

Finally, there is much work to be done 
along statistical lines. We have already 
gathered together an immense amount 
of data and we are adding to this supply 
daily. Most of this has been so com- 
piled as to be quickly and conveniently 
available for study. There are many 
lines along which such study would be 
profitable. For example, an operating 
company must adopt a schedule that is 
as fast as possible and one that can be 
maintained a fairly large percentage of 
the time. There are two principal fac- 
tors that determine what that schedule 
can be. One is the cruising speed of the 
aircraft employed and the other is the 
weather. The data concerning frequency 
of head and cross winds, fog, low clouds, 
heavy snow and sleet, etc., would deter- 
mine what schedule could be kept, say 90 
per cent of the time. Such studies have 
been made and published for two of the 
important airways. Data already avail- 
able are sufficient for similar studies as 
to workable schedules for nearly all of 
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the airways. Naturally, the results can 
not be used to predict schedule main- 
tenance for a short period, such as a 
week or a month. But for periods of 
a year er longer they would be (and 
in the cases cited they have been) found 
to be very nearly accurate. 

We have already stressed the value of 
close contact between pilot and meteorol- 
ogist. Let it be said at once, and the 
statement is based upon abundant ex- 
perience, that the benefit is by no means 
one-sided. The pilot, in his discussions 
with the meteorologist, gets help that is 
immediate and direct. He profits by it 
that day and is then through with it. 
But the meteorologist learns from the 
pilot, if the latter be a good observer, 
many things that enable him greatly to 
increase the value of his own service. 
For one thing he learns the pilot’s view- 
point—comes to know what he is most 
concerned about. In many cases in which 
the meteorologist is uncertain as to what 
the weather will be, the pilot tells him 
after the flight just what it was. This 
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information often is available in no other 

iy. The meteorologist finds out whether 
his prediction failed or succeeded, and is 
better equipped to handle the next sim- 
ilar case. 

Oftentimes, moreover, a pilot brings 
information which is of great aid to an- 
other pilot who is about to start in the 
opposite direction over the same route. 
This information supplements, in a most 
helpful way, the data obtained from 
other sources. 

Accounts of experiences in particularly 
bad conditions, for example, in a squall 
or while ice is forming, give the meteor- 
ologist valuable data for not only the 
day-to-day service but also for purposes 
of research. 

In short, it appears that the pilot’s con- 
tribution toward making the weather 
service play a dominant part in increas- 
ing the safety of flying will be more or 
less effective in proportion as he and the 
meteorologist discuss, frankly and sym- 
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pathetically, their mutual problems. In 
this way each one profits and, more im- 
portant, the safety and efficiency of fly- 
ing are increased. 

In many respects it is the air transport 
operator who is most vitally interested 
in this whole matter of safety. He must 
be able to guarantee a reasonable degree 
of it in the service that he operates; 
otherwise, his ledger will very shortly 
show a balance on the wrong side. He 
knows full well that, every time a crash 
occurs and particularly every time a life 
is lost, the whole program of the devel- 
opment of commercial aeronautics suffers 
a setback, entirely out of proportion to 
the seriousness of that single accident. 
It is the operator, therefore, from whom 
we should expect to receive the most 
effective cooperation in helping to make 
the weather service do its share in in- 
creasing the safety of flying. 

He can do this in several ways. For 
one thing, he can arrange to have the 
meteorologist accompany the company’s 
pilots on some of their regular trips. 
Experience shows that in no other way 
does the meteorologist obtain so clear a 
grasp of the pilot’s problems as through 
actual flights in the different types of 
weather in which flights must be made. 
Poor visibility and low ceiling are terms 
that acquire a meaning then that they 
had not theretofore had. The two men 
learn, through these flights together, to 
talk a common language and can thus 
the more intelligently discuss their 
mutual problem. 

The flights to which we have been 
referring are those in the operating com- 
pany’s regular schedule. Oftentimes, a 
pilot will start with less than a full load 
and it is then that provision might well 
be made for the meteorologist to go 
along. But, in addition, it is believed that 
special flights should be provided for dur- 
ing conditions of unusual interest. Such 
flights would not, as a rule, be cross- 
country, but would be made right at 
the airport, up to a certain desired height 
and down again. For example, suppose 
that conditions in late afternoon appear 
favorable for ice formation that night 
when a regular scheduled flight is to be 
made, but the meteorologist is uncertain 
because he doesn’t know the temperatur« 
and humidity at flying levels. A short, 
special flight, 20 minutes in length per- 
haps, would secure these data and en- 
able the meteorologist to tell with more 
certainty than he otherwise could 
whether or not a flight should be at- 
tempted. Occasional cooperation of this 
sort from the operator would, it is be- 
lieved, contribute very decidedly at times 
to the safety of flying. 

Finally, the operator can cooperate 
very effectively by instructing his pilots 
to give careful attention to the reports 
and forecasts that he receives from the 
meteorologist. He should also at all 





Three-cup anemometer for use at 
the new weather reporting sta- 
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times be perfectly frank in his criticism 
of the service. If this service is not 
dependable, both the operator and the 
pilot owe it to themselves, to their 
patrons and to the Government, to re- 
port that fact to headquarters in order 
that action can be taken to bring about 
improvement. 

It is proper, and it is also a pleasure, 
at this point to state that cooperation 
on the part of the air transport com- 
panies’ officials, pilots, operators and 
others, has been and is whole-hearted and 
most helpful. Probably more apprecia- 
tive’ attention is given to the weather 
service than to any other feature of the 
aids provided by the Government. And 
in return the facilities of these companies, 
almost without exception, have been 
made available to the meteorologists, 
many of whom now make occasional 
flights without cost to themselves or the 
Government. 

Meteorology can help make flying 
more safe in the following ways: 1. 

(Continued on page 104) 
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aking Out the “Shimmies” 


O eliminate the “shimmying” effect 

from the wings of mechanical birds 

has been the object of tests under- 
taken by the Aerodynamical Laboratory 
of the Bureau of Construction and Re- 
pair, United States Navy. Expressed in 
less fantastic terms, the naval aeronauti- 
cal engineers—A. F. Zahm and R. M 
Bear—in reporting the results and con- 
clusions of these experiments to the Na- 
tional Advisory Committee for Aeronau- 
tics characterized them as a study of 
wing flutter. 

This Government 
prompted by obvious defects in the struc- 
tural vibration of certain aircraft iz 
which the safety of the er 
ened and its performance handicapped 
To overcome these obstacles, the experi 
ments by Uncle Sam had for their objec- 
tive the exposure of causes and the sug 
gestion of remedies whereby the airplan 
designer could eliminate undue wing vi- 
brations. 

“Resonant flutter,” conclude 
ernment investigators, “is not likely 
ensue from turbulence of air flow 
past wings and tail planes in usual flying 
conditions.” But the crux of the recon 
mendation of the naval aeronautical en- 
gineers as how to avoid the shimmying 
effect of airplane wings is technically ex- 
pressed in the following conclusion J 
be flutter-proof a wing must 
reversible autorotation and not have its 
centroid far aft of its pitching axis, that 
is, axis of pitching motion. Danger of 
flutter is minimized by so proportioning 
the wing’s torsional resisting moment to 
the air pitching moment at high-speed 
angles that the torsional flexure is always 
small.” 

This significant technical conclusion 
suggesting as it does how to obviate air- 
plane wing vibrations or oscillations—is 
of primary interest to the designer of air- 
craft. To the lay mind and to students 
of aeronautics, the apparatus employed 
in these tests is far more intriguing. For 
in this instance, as is frequently the case 
in scientific observations, unusual tests 
require novel equipment. These 
interestingly enough, were not conducted 
in the air but on the ground. The 4-by- 
4-foot wind tunnel at the Washington 
Navy Yard served as the operating base 
for these experiments and a mode 

the MO-1 airplane 
simple models of airfoil struct) 
employed. On a miniature sca 
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as well as several 


le, the 


conditions of flight were simulated in this 
naval wind tunnel. 

The tail vibration of this airplane in 
miniature was subjected to a particularly 
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careful study and for this reason 


inserted in a similar 


rear of the fuselage. 
brass web holding it 


with a clamping screw. 
brass web, moving a 
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Rigid plane surface, free to pitch 
and roll. 


the 
tail unit was detached and individually 
mounted on an elastic knife-like support. 
This made it readily possible to vary the 
flexibility and adjustment of the tail unit. 
One side of this knife-like structure was 
lit in the end of a 
rectangular brass web, which fitted into 
a vertical saw slot, purposely cut, at the 
The rubberneck-like 
knife edge and the slitted end of the 
vere cut into sev- 
eral coinciding sections, each equipped 
This slideable 
bout in the fuselage 
slot, permitted of variable adjustments 





f the airplane tail unit under test—vary- 
ing its height above its normal position 
This afforded means for obtaining differ- 
ent values of restoring moment for a spec- 
ified roll of the tail unit. 

Fluffy, abbreviated lengths of silk and 
wool threads were employed as indicators 
of the airflow around the model airplane. 
The wool threads were selected as prefer- 


le to silk strands because of their ex- 
treme fluffiness and flexibility. As barom- 
ters to the relative movement of air in 
ximity to the airplane tail surfaces, 
he threads were fastened at one-inch in- 
rvals along a group of fine wires. The 


tter were stretched vertically an inch 


rt on a stiff wire frame, mounted 


i) 


across the wind in the position of the re- 


moved tail unit. The exploration of the 
ir flow about the wings of this airplane 








in miniature and other units of the model 
was effected by a strand of wool thread— 
three inches long and secured to a fine 
needle on the end of a long %-inch drill 
rod. 

“Before mounting the complete model 
of the airplane in the tunnel,” indicate 
the Government investigators in suggest- 
ing further preliminaries, “a brief test 
was made on the horizontal part of the tail 
unit alone, with elevators neutral, for re- 
versible autorotation about the axis, since 
theory and experiment indicate that sur- 
faces exhibiting this phenomenon at any 
fixed attitude to an air 
ceptible of sustained rolling oscillations 
when flexibly hinged in this attitude 
about an axis along the stream.” 

Now, the vibration test proceeds, with 
the model MO-1 airplane in the wind 
tunnel, and the tail unit, with elevators 
fixed at zero position, mounted on the 
elastic knife-like structure. In this posi- 
tion, “no violent rhythmic oscillations of 
the tail surfaces were observed at any 
natural angle of attack,” reports R. M 
Jear of the Naval Aerodynamical Lab- 
oratory, “even though the stiffness of the 
elastic knife-edge was reduced to a very 
small value and a final test made with 
the tail unit freely hinged about the roll- 
ing axis, 

“However, on allowing one or both ele- 

lane to swing freely 


stream are sus- 


vators of the tail pla 
from attached hinges, very violent rolling 
oscillations of the tail unit developed with 
the precipitation of pitching oscillations 
of the one free elevator, or of the two 
separate free elevators in opposite direc- 
tions. In this vibratory rolling motion of 
the tail unit, the inertia of the free ele- 
vators always caused them to lie behind 
their neutral positions relative to the sta- 
lilizer throughout the portion of its path, 
thus causing the air pressure to be in the 
direction of the motion, and thereby am- 
plifying and sustaining the vibration 
When the freely hinged elevators were 
interconnected to prevent them from 
pitching in opposite directions no sus- 
tained rolling oscillations of the tail unit 
occurred.” 

Subsequently, a model of the Fokker 
FT airplane was selected as closely ap- 
proaching the MO-1 type 
the flow of air and noting its reactions 
in this naval wind tunnel. “An explora- 
tion of the air flow about the Fokker 
model,” we are informed, “showed a vi- 
bratory and turbulent flow from the 
roots and in the wake of the wings very 
similar to if not worse than that observed 
on the MO-1.” “Therefore,” it is con- 
cluded, “since the Fokker airplane was 
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Rigid cambered surface free to 
pitch and roll. 





known to have given satisfactory service 
without any serious structural vibrations, 
and the slightly disturbed flow noted on 
its model and that of the MO-1 in the 
vicinity of the tail surfaces seemed in- 
sufficient alone to produce any material 
vibration of these members when rigidly 
constructed, it was finally supposed, as 
originally suspected, that the rolling tail 
vibration on the MO-1 airplane 
not so much to a disturbed air 


plane 
was due, 
flow from the wings as to a relative weak- 
ness in spar structure which permitted a 
lateral distortion of the surface under its 
normal air pressures or inertia forces. 
“As emphasizing the necessity for a 
vell as a stiff forward 
spar to resist the distortion of thick tail 
surfaces of the MO-1 type, attention is 
called to the National Advisory 
Committee for Aeronautics Report No. 
118 describing tests for the pressure dis- 
tribution over full-size tail surfaces in 
flight, which show thick-sectioned tail 
planes to be subjected to exceedingly 
urge twisting moments about their axes 


still rear spar as 


here 


nd to receive their greatest air loading 
at the leading edge and tips.” 

The ills of the shimmying or fluttering 
of airplane wings having been diagnosed, 
the aeronautical doctors of the Naval 
Aerodynamical Laboratory prescribe the 
cure in the form of six prescriptions. 
They, scientifically termed “conclusions,” 
are: 

1. The airflow over the MO-1 model 
airplane, especially in the vicinity of the 
tail plane, is apparently not sufficiently 
disturbed to produce any marked rhyth- 
mic oscillations of the rigid tail unit flex- 
ibly hinged to the fuselage about its fore 
and aft axis. The type of airflow about 
this model is very similar to, if not better 
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than, that about an analogous model of 
the Fokker FT airplane, whose wings or 
tail plane have never been reported to 
flutter in flight. 

2. Excepting surfaces having forms or 
attitudes which exhibit the phenomenon 
of reversible autorotation, a surface that 
deflects under its received loads about an 
axis along the wind without otherwise 
turning or distorting will not be suscepti- 
ble of sustained oscillations unless it be 
exposed to exceptionally turbulent, undu- 
latory, or gusty airflow. 

3. A cantilever surface, such as an or- 
dinary wing or tail plane, which, under 
its received loads at small, high-speed 
angles of attack, experiences a differential 
deflection of its supporting spars, may, 
in perfectly smooth airflow, become sus- 
ceptible of sustained oscillations, which 
may attain dangerous amplitudes as the 
surface approaches its no-lift attitude. 
The torsional deformation of surface en- 
tailed by a differential spar deflection is 
not so dangerous, however, at large, low- 
speed angles of attack. 

4. The aerodynamic flutter of canti- 
lever airfoil structures may be obviated 
by locating the center of mass of the 
system in or forward of the main sup- 
porting spar with the center of pressure 
aft of this member; or, more practically, 
by providing for sufficient structural ri- 
gidity to prevent any material torsional 
deformation of the surface under its re- 
ceived loads at high speed flying angles. 

5. The vibration of the MO-1 tail plane 
results mostly from the large inequality 
of the ratios of stiffness to bending mo- 
ment for the two supporting spars; 
wherefore these spars deflect unequally 
and entail sufficient surface deformation 
to precipitate sustained oscillations of the 
cantilever structure. 

6. The vibration of the MO-1 tail 
plane may be economically minimized by 
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giving spars the proper relative stiffness 
required by their bending moment ratios 
to cause them to deflect about equally 
under their received loads in normal high 
speed flight. Calculations for the spar 
stresses of this surface show that the rear 
spar should have somewhere around 1/3 
or 1/4 the stiffness of the forward spar 
for minimum differential spar deflection, 
instead of 1/17, as was found present by 
spar deflection tests on the full-size MO-1 
tail plane. 

With the stiffness of the spars correctly 
proportioned to their received moments 
it is possible that the torsional rigidity 
of the surface supplied by the connecting 
ribs and covering will permit the use of 
a less stiff forward spar than at present, 
thus lowering the weight of the structure, 
while still preventing any objectionable 
surface deformation that might be con- 
ducive to vibrations. 


Experimental Equipment 


Installation of the radio equipment, to- 
gether with bonding and ignition shield- 
ing, on the Bureau of Standards’ airplane, 
has been completed. It is now possible 
with this airplane to observe the opera- 
tion of the visual radio directive beacon 
system under practical flight conditions, 
and to carry out many other important 
lines of investigation concerning the de- 
velopment of radio safety devices for air- 
craft. Test flights have fully confirmed 
the expectation of officials of the Bureau 
of Standards that this laboratory plane 
would prove extremely helpful. 
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Commander de Pinedo’s Savoia Marchetti flying boat Santa Maria on the water at Chicago. 


eA Sailor Writes of Airways 


LANCING down the long and 

tragic record of attempted over- 

seas flights, one is inclined to feel 
that it would be easier to take a sea- 
soned skipper off a Gloucester schoonet 
and teach him to fly than to instill sea- 
sense into the average flyer. This is not 
surprising, for, like all landsmen, your 
flyer who does not know the sea dis- 
trusts and fears it. In his dealings with 
it he chooses to copy those small land 
birds which fly desperately from shore to 
shore in their long overseas migrations, 
instead of being like the gull which is 
equally at home in the air or on the sur- 
face of the sea. Yet, if trans-Atlantic 
air-lines are ever established it will have 
to be done by the gull type of men and 





By John T. Rowland, 


Lieutenant, U. S. N. R. F. 


planes rather than by the swallows and 
the larks. 

The reason for this is obvious. No 
machine propelled by internal combus- 
tion motors can be relied upon always 
to go two thousand miles without a stop. 
And when your land plane is forced 
down into the ocean it is lost. The same 
is almost equally true of our so-called 
seaplanes unless conditions are favorable 
ind, here is the point, unless they are 
handled by men whose lifelong training 
made them at home on the 
Furthermore, the landsman’s whole ap- 
proach to the problem is false. He con- 
eeives of the ocean as a hazard which 
must be crossed at one “hop,” and this 
leads him so to overload his ship with 


h iS sea. 





fuel that flying at all is a risk. I pro- 
pose to show that this is all unnecessary. 
There is no reason why planes cannot 
be designed and built and handled so as 
to be quite at home on the surface—as 
much so, at any rate, as the small power- 
boats which are constantly going to sea 
—and there is no reason why such a 
craft should not refuel as often as may 
be desirable on a cross-seas passage. I 
have stressed the fuel situation as one 
productive of great danger. Next to it 
in degree is the formation of ice on fuse- 
lage and wings, which has the same ef- 
fect, namely, that of compelling the air- 
craft to come down. Under the right 
conditions ice builds up with such as- 
tonishing rapidity that a plane may be 
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forced down before dry air can be 
reached. To a land plane this is fatal. 
It is not much better for the average 
seaplane landing in a rough sea. But 
with a plane designed to do this very 
thing when necessary, and capable of re- 
maining indefinitely on the surface the 
deadly peril of “icing-up” melts quite 
ane 

No matter how skillful a sailor may be 
he can do little with a vessel that is 
cranky. I once made a voyage to the 
Arctic in such a craft. She was thirty 
feet long and designed by an amateur 
iccording to his own ideas. It was a 
battle the whole way to make her go 
where we wanted, and we were lucky to 
get back alive. Similarly, any sailor 
who looks at a sea-plane of the average 
type, with her stability dependent upon 

set of pontoons or floats, sees at a 
glance that as a boat she is basically un- 
sound. Since our thesis calls for a ship 
that will be equally at home on sea or 
in the air it is necessary to inquire into 
the requirements of such a design and see 
how far they are capable of being har- 
nonized. When that is done we shall 
turn to the question of seamanship—the 
actual handling of such a craft on the 
surface of the open sea. 

If it were possible to build a boat ac- 
cording to accepted principles and make 
an airship of her by the mere addition of 
propeller and wings the thing would 
doubtless have been done long ago. 
While that unfortunately is not practical 
it is nevertheless true that the concept 
of a “flying boat” followed by our Navy 
in its big bombers and other sea-planes 
is a guide-post along the right road. It 
means a concentration of weights within 

buoyant hull which is capable of be- 
having as a boat should do in the midst 
And right here let me say that 

what constitute the whole 
problem; on smooth water 
there is none, and the pontoon type of 
landing gear works quite well. The 
trouble, however, with even the “flying 
boat” type of seaplane is that when it 
lands on the water its supporting plane 
its center of 
buoyancy) shifts downward several feet 
from the under surface of the wings to 
the waterline of the hull, or thereabouts. 
This means that the ship which has had 
stability in the air is top-heavy on the 


ol waves 
ves are 
perfectly 


(or as sailor would say, 


water. It tends to flop over on one 
side and put the wing-tip in the water. 
To counteract this and hold the “boat” 
upright, designers placed small 
floats or pontoons under the tips of the 
wings. These serve their purpose, to be 
sure, but they also violate one of the 


have 


cardinal principles in the design of all 
craft intended,to go to sea, which is that 
there must be nothing for the waves to 
catch hold of outside the hull itself. Any- 
one who has tried rowing even a small 
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skiff in a choppy sea and has had a wave- 
top grasp one of his oars and wrench it 
out of his hold, perhaps knocking him 
over backwards into the bottom of the 
boat, has some slight idea of the destruc- 
tive force waves can exert. It is a trib- 
ute to the wonderful structural strength 
of our present sea-planes that their wings 
are not torn off by the first sea over 
which they ride. This may occur if the 
sea becomes bad, and indeed it has hap- 
pened more than once. To a sailor's 
mind it rules out the airplane with pon- 
toons from any serious consideration as 
a seagoing craft. 

The need then is to find some way to 
support the ship and hold its wings at 
all times clear of the waves without re- 





“I have read over the article 
written by your friend, Mr. 
Rowland, and I think that it 
is really a marvelous exposi- 
tion of the possibilities of 
cross-seas flight. 

“As this article is composed 
with much nautical and aero- 
nautical competence, while I 
compliment Mr. Rowland on 
his study, I believe there are 
no suggestions or correc- 
tions that could be made on 
it. 

“I am, with my best regards, 

“Sincerely yours, 


(Signed ) “F. de Pinedo” 





sorting to any other agency than the 
hull itself. This is made more difficult 
by the fact that one of the principal 
weights, the motor, must be placed rela- 
tively high in order to keep the propeller 
blades from striking the water. It would 
take a very wide hull indeed to keep 
such a “boat” on an even keel—so wide 
that it would either be too heavy for 
the wings to lift or else so lightly built 
that in all probability it would pound to 
pieces. 

If, however, we were to remove entire- 
ly the middle portion (fore and aft) of 
our very wide hull there would result a 
considerable saving in weight with very 
little loss of righting moment. Besides 
which, each of the two separate hulls so 
formed might be far better molded to 
withstand the stresses of wave and wind. 
This seems, therefore, the best solution 
from a seagoing point of view: a mono- 
plane with a double or catamaran hull, 
having the motor elevated between the 
two halves. True, the catamaran is not 
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a perfect sea boat but it is far preferable 
to a hull with outrigger pontoons, and 
what it sacrifices in structural strength 
it more than makes up for in stability. 
Moreover, it has already been given a 
pretty severe try-out in at least one case 
and proven well suited to the job. This 
was the great air voyage of Commander 
de Pinedo of the Italian Navy, when he 
flew a Savoia-55 double-hulled flying 
boat over 17,000 miles of sea and land 
before she was destroyed by fire through 
the carelessness of an onlooker while re- 
fuelling on Roosevelt Lake, Arizona. 
This ship the Commander describes as 
a “double-boat monoplane, powered by 
two Isotta Fraschini engines of the Asso 
500-horsepower type. Its fuel capacity 
is 4,000 litres (1,056 gallons) and it at- 
tains minimum gas and oil economy at 
100 miles per hour.” (The word min- 
imum is evidently an error in transla- 
tion.) Twice during his two crossings of 
the Atlantic Ocean de Pinedo was forced 
down under adverse conditions, the first 
time owing to shortage of fuel. Although 
it was blowing a gale and a wicked sea 
was running he not only landed success- 
fully but refueled from a_ Brazilian 
cruiser and proceeded on his way. His 
only danger appeared to be when awk- 
ward seamanship threatened to wreck his 
craft against the cruiser’s steel hull. 

Assuming that some adaptation of the 
principle just outlined will give us a sea- 
worthy ship, let us turn to the problems 
involved in handling her as such. 

To launch a boat of any kind in a 
rough sea requires long experience and 
very great skill. If this is true of lower- 
ing a lifeboat from the davits of a mo- 
tionless steamer how much more so is it 
of landing a plane on the surface at high 
speed. Yet anyone who has seen a fish- 
ing skipper run his _hundred-foot 
schooner alongside a dory in a gale of 
wind, hook her on to the tackles and 
hoist her in over the lee rail without so 
much as scraping her side, will appreci- 
ate what a tremendous factor experience 
is in dealing with ships or boats of any 
sort. For instance, no one can lay down 
rules about the behavior of waves at sea, 
yet every sailor knows that they follow 
certain laws and have certain peculiari- 
ties which he is able to recognize and 
even within limits to predict. Some of 
these phenomena, such as the “smooth” 
which follows two or three excessively 
high waves, might be of the greatest im- 
portance in landing a plane. One needs 
to know, too, that the advancing front 
of a wave is steeper than the back slope, 
that waves are more confused and irregu- 
lar and therefore more dangerous in the 
neighborhood of land and in regions 
traversed by ocean currents such as the 
Gulf Stream than they are in the deep 
sea, and that a wave crest is always 
steepest just as it commences to break. 
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Such things are elementary; every man 
accustomed to handling vessels makes 
use of these and a thousand kindred facts 
without stopping to think; yet I venture 
to believe that to the majority of land- 
trained flyers they are entirely unknown 
And the point is that it is not enough 
merely to know about such things; one 
must have that almost intuitive adapta- 
tion to them which comes only from long 
experience in their use. Sailormen have 
this—and sailormen can be taught to fly. 
That is what I mean by the seagull type 
of flyer. Such a man, in my opinion, 
will one day revolutionize the art. 

If this is true of landing a plane on the 
surface it holds good to an even greate! 
extent after she is down, for then she has 
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Commander Rosendahl, U. S. 
N., of the Los Angeles, acted as 
guest-pilot on a flight in this 
Dornier from Lake Constance. 








become a true boat and must be handled 
as one. There are whole volumes de- 
voted to the management of small craf 
at sea, and I have no doubt as much will 
be written eventually about the 
plane, but it is my purpose here only to 
indicate the nature of the problems to be 
solved and show that they are problems 
for the sailor, in which his experience 
with other types of craft will be of in- 
estimable value. 

For example, let us suppose that a sea- 
plane has been forced down owing to 
some defect of machinery, and finds it 
necessary to ride out a gale before pur- 
suing her course. She is lying motion- 
less and apparently helpless in the trough 
of the sea. Every foaming crest that 


sea- 


rushes down at her threatens to engulf 
her or to crush her and tear her apart 
Does her pilot know that by the use of 
a drogue 


or sea-anchor she may be 
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brought to lie head-to-wind and ride over 
the seas with ease? And that an oil-bag 
hauled out to the drogue on an endless 
line rove through a block on the swivel 
of the drogue will spread a slick to lee- 
ward on which she may ride untroubled 
by rolling crests? Or that the proper 
way to rig his drogue will be from a 
bridle between the two hulls, to keep her 
from yawing about? Such a bridle, 
made of wire rope with a good becket in 
the middle, should probably be part of 
the standing rigging of the plane. 

But planes and boats all differ, and 
what is the proper manoeuvre for one 
will perhaps be all for another. 
In the ease of a 50-foot powerboat In 
which I once rode out a gale on the way 


wrong 


to Bermuda we discovered at the end of 
a harrowing night, during which 
threatened repeatedly to roll clear over, 
that she would lie quite comfortably 
hung up by the tail. We shifted the line 
of the sea anchor aft and made it fast 
to the stern bitts, and after that rested 
in peace. The point is, of course, that 
experience works wonders. Without ex- 
perience many a ship is lost that might 
easily have been saved. 
worthy type of plane, albeit with pecu- 
that will to learned, 
there seems no good reason why an ex- 
perienced seaman-pilot might not bring 
her to rest on the surface with as much 
confidence as your Gloucester fisherman 
heaves his vessel to for the night. If 
one is troubled by fog or sleet or a gale 
of head wind and short of gas, he need 
only come down and lie-to till it is past. 
Not so glorious perhaps as a non-stop 
flight, but far more practical and safe. 
And in will be a 
triumph, since it will mark the mastery 
of both air and sea. 

Such a pilot would not be worried by 
the task of taking on fuel at sea. He 


she 


Given a 


sea- 


liarities have be 


one sense it rreater 
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would get his gas, not from some big 
steamer that had been sent out at great 
cost, but from a small fishing schooner 
such as go to sea from Gloucester and 
Boston and Halifax every week in the 
year. And if he could not find his “gas 
station” in the fog she could be relied 
upon to find him, provided he came down 
within a radius of twenty or thirty miles. 
A small radio direction finder on the 
schooner would naturally be a great help. 
In fueling it would not be necessary for 
the plane actually to approach the 
schooner’s side. She would lie quite com- 
fortably under the schooner’s lee at the 
end of a long seapainter, and take her 
drink through a hose, just as we used to 
fuel sub-chasers during the war. And on 
the schooner would be men who could 
manage the whole show—and even bring 
the airplane’s crew aboard the vessel for 
a mug-up while they were waiting. Going 
off in a dory is all in the day’s work to 
them. Yet instead this perfectly 
simple and obvious procedure there are 
those who actually contemplate building 
huge floating that land 
planes with wheels under them may cross 
the sea! 

The records of the Navy Department 
show that the picture I have just drawn 
is no dream. Seaplanes of the NC type 
have landed on the open ocean in a sixty- 
mile gale, lain there for an hour or two 
and then taken off and gone on. This 
was done, I believe, as a test. It shows 
what may be accomplished when “boats” 
even of this not wholly satisfactory type 
are handled by men who know the sea. 
And with all respect to these youngsters 
they are not in the same class with deep- 
sea fishermen or experienced yachtsmen, 
where seamanship is concerned. 

What it is necessary for us to do in 
order to build up a really practical fly- 
ing marine is to train sailormen to han- 
dle planes, and then give them what they 
and not the landsmen engineers consider 
the best type of plane in which to cross 
the sea. 


of 


plat forms so 
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Louisiana Aero Clubs 
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Aerial activity is progressing in Louisi- 
ana. One of the very active aero units 
is the Alexandria Aero Club, which has 
been sponsored by J. R. Dellmon and as- 
sociates. Two meetings have been held 
and over fifty members enrolled in this 
unit. E. Levy of Alexandria, La., writes 
of the interest of the city officials and 
county authorities in establishing an air- 
port for the city of Alexandria. 

Clegg J. LaBouve of 310 Weeks Street, 
New Iberia, La., is actively working to 
form an Aero Club in his community. 
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The Flightof the Question Mark 


trimotored Fokker— 
named the Question Mark because 
it was going aloft in an endeavor 
1estion of how long its 
forced down 
fter 150 hours, 40 minutes and 15 sec- 
Is | f a very minor trouble. 
the trouble is significant, 


HE army’s 


to answer the qi 


ngines would run--was 


» engines demonstrated clearly 


bility to run at least 300 hours 


i | 

hout stopping. This would be almost 
cient time for the Question Mark or 
I I lane ) around the world. 


The Question Mark came down be- 


se of worn rocker-arms. Their play 

| increased from a few thousandths 

n inch to over a half-inch. This 

| the left engine to go “out of time” 
id naturally it iid not function. 

When the ended the left engine 

the rig engine, while func- 

y is stream |, and the center 


1300 r.p.m. Dur- 
the Question Mark 
tude, took on the 


By Maj. H. A. Erickson 
Air Corps Reserve 


safe radius of the field. Then Capt 
Eaker shut off the right engine and glided 
toward Metropolitan Airport. Later he 
said that he had been flying so long he 
had lost his sense of altitude 
and was ready to land when still 100 feet 


some of 


above the runway 

As the Question Mark reached earth 
again, she had surpassed the flight of the 
ill-fated French dirigible Dixmude by 32 
hours, had beaten the Graf Zeppelin’s 
west-bound Atlantic flight by 39 hours 


and 5500 miles, had outdistanced the 
Risticz-Zimmerman duration flight over 
Germany by 85 hours and beaten the 
Belgian refueling record by more than 


The Belgians Crooey and 
bU hours, 


twice the time. 


Groenen remained in the air 
7 minutes. 


Army officials feel particularly elated 


over the flight inasmuch as it demon- 
strated that refueling can be accom- 


plished under nearly any conditions, both 
during and might, 


preparation other than provision Ol ade- 


day without special 





in the line to compensate for altitude 
changes between the two planes 

On the night before the flight no sub- 
stitute plan had been worked out. Then, 
as later proved typical of the flight, some 
one suggested that oil be delivered in 
five-gallon tins hung on the end of a 
rope. This was attempted, and 50-odd 
5-gallon cans were delivered in this man- 
ner without mishap. Hot food was deliv- 
ered in thermo-packs fitted into lined 
canvas bags; underwear from Mrs. Helen 
R. Quesada was passed along to Lieut 
Quesada, her other equipment 
needed from time to time was similarly 
The flyers dined on hot soup, 
when then 


Son; 


delivered 
hot chicken 
ippetites ¢ iled for such delicacies 

The flying burden fell principally on 
ake T+ while M i- 


and ice cream 


the shoulders of Capt 
jor Spatz assumed the responsi ility of 
handling refueling operations aboard the 
Question Mark. When the planes reached 
both throttled 


Major Spatz 


fueling were 
down to 70 m.p-.h. 


he caught the hose, held it in the funnel 


position, 


once 






































2 in fact, with the left engine quate and properly located tanks in the 
Immed llowing the con- planes and means of conveying the fuel On several oceasions he was drenched 
st sera Rov Hooe climbed from one to the other The Question ind once was reported to have been 
the twalk in an endeavor TO Mark re iched Rockwe lI field San Diego, burned by the gasoline and cold ur 
engine again. His examination — shortly before Christmas. The chief dis- Each fuel plane carried a maximum of 
) r gone ior repair during covery made between th it d vVouan | J in- 250 g illons ot gasoline Since the Ques 
uarv 1 was that oil could not be trans- tion Mark was burning nearly 36 gallons 
I vy hours before the flight’s end ferred from the floor tanks in the fuel of gasoline an hour, it was necessary to 
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la handed the controls to Capt. Eaker them awake and warm. It proved too 
nd hat moment the left engine quit cold for any of them to take a bath 
With the heavy load it was impossible Copy of entries in field book at during the week, though soap and towels 
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The Question Mark receiving one 
of her fuel rations. 





Los Angeles, San Diego and Imperial 
The latter station was established to pr 
vide fueling means if rough weather 
forced the plane across the mountains 
Very early in the flight, however, this 
plane was moved to Los Angeles where 
most of the operations were conducted 

The Question Mark took off with a 
light load. Its ultimate gasoline capacity 
would keep it in the air less th 
The fuselage tank had a capacity of 300 
gallons. Also in the fuselage were ar- 
ranged three bunks, two on one side. one 
above the other, and one on the other 
side. Oil tanks holding 40 gallons were 
arranged alongside the gasoline tanks 

Aft of the sleeping quarters is the spe- 
cial refueling compartment where Major 
Spatz spent much of his time. There is 
plenty of room in the Question Mark for 
the crew to move about. The space out- 
side was reserved for Sergeant Hooe, 
though he went out only once and then 
just before the flight ended 

The big question mark, crudely painted 
on the sides of the Fokker, was removed 
before the flight and in its place were 
painted two interrogation points in black 
and gold. Only one other bit of decora- 
tion was carried—a painting, on a piece 
of plywood, in the other compartment. 
It depicts the world’s first refueling flight, 
that of Lieuts. Smith, Richter, Hine and 
Seifert over San Diego in 1923. 

Just as gasoline trucks are carefully 
“rounded” to prevent static electricity 
which might cause an explosion, and the 
hose of a filling station is similarly taken 
care of, so were the refueling operations 


efore the flight, “an 


protected. All metal parts in the Fokker 


nd fuel planes were bonded together 
nd a wire ran along the hose with which 
oline was sent down 
The flight was conducted directly 
the War Depart- 


ent and for the announced purpose of 


supervision ol 


eeping the plane in the air as long as 
engines would function. “There will 
but one objective,” said Major Gen 
nes E. Fechet, chief of the air corps, 

| that is to refuel 

e plane when fuel is needed and keep 
n the ir until the engines cease to 
m. While it will be interesting to learn 
long airplane engines will continue 

) run under actual flying conditions and 
thout a landing being made, our pri- 
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mary concern is to determine the practi- 
eability of refueling while in the air. 

“Preliminary research was made in 
1923 when Lieuts. Lowell H. Smith and 
John P. Richter conducted experiments 
which had their climax in a border-to- 
border flight along the Pacifie coast in 
12 hours, 13 minutes. This flight fur- 
nished opportunity for the transfer of 
125 gallons of gasoline. Prior to this 
test the same two pilots remained in the 
air for almost 24 hours in an ordinary 
D-H observation plane by means of re- 
fueling. Experience gained in these trials 
will prove of great value in the Question 
Mark’s test.” 

General Fechet’s hopes found fulfill- 
ment. In the 1923 flight, only one en- 
gine powered each plane, and while in 
1923 a total of only 125 gallons of gaso- 
line were transferred, about 5,000 gal- 
lons were transferred to the Question 
Mark in the present flight. 

F. Trubee Davison, assistant secretary 
of war, in whose hands rested plans for 
the flight and under whose direct super- 
vision it was staged, declared following 
the flight that it has demonstrated the 
efficacy of refueling for long-distance un- 
interrupted flights for large planes, for 
refueling large military planes when 
ground areas are not available to land 
them and for “bigger and better” com- 
mercial planes to fly long distances with- 
out devoting « large space to fuel. This 
could be taken on, he pointed out, just 
as the Question Mark took on gasoline 

It was largely an element of luck that 
the left engine quit when 150 hours had 
been passed Possibly if Was one engine 
in 10,000 whose rocker-arms would have 





The message plane ready for a 
trip into the air. 
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“After 1,200 student landings... 
our sturdy WACO is going strong” 


The WACO 10 owned and 
used by the Brooklyn Aero 
Club, which is campaigning 
for new members and, inci- 
dentally, for two more WACOS. 











So writes = 


G. Ray Cullman, /nstructor | BROOKLYN AERO CLUB 


Brooklyn Aero Club 


ERE’S further evidence of the durable construction, 
H satisfactory service and long life of WACO air- 
planes as presented by G. Ray Cullman, Instructor of 
the Brooklyn Aero Club. 


Read this letter. It gives the facts. Realize that student 
training, often with extreme abuse of the plane, is a 
stern test of its structural strength and airworthiness. 
And student /andings, especially, often impose terrific 
strains on the ship. Yet after 1,200 of them, over a 300- 
hour period, Mr. Cullman writes, “Our sturdy WACO 
is still going strong ...no replacements made... shows 
evidence of a long and useful life to come.” 


That’s performance. Look where you will, you'll find 
no strictly commercial airplane offering comparable 
features of strength, speed, safety and economical 
maintenance ... features typical of WACO and 


recognized as such by old-time pilots everywhere. Powered with OXS, Siemens-Halske, Hispano-Suiza and 
Catalog PA20 on request. “Whirlwind” motors, type certificates 9, 13, 26, 41 and 42. 


THE ADVANCE AIRCRAFT COMPANY... . TROY, OHIO 


Please mention Popular Aviation and Acronautics when writing to advertisers 
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Major Spatz in the Question 

Mark establishing contact with 

refueling plane over the Imperial 
Valley. 





worn as they did. On another flight the 
engines might continue in operation 300 
hours or more with no rocker-arm 
trouble, or again they might have trouble 
in another direction. Apparently it con- 
tinues to be largely a matter of chance. 

Some army pilots I know would be 
willing to leave immediately in the Ques- 
tion Mark on an attempted round-the- 
world flight. Of course they would want 
adequate facilities provided at proper in- 
tervals for such an endeavor. Within 
territorial United States they could make 
use of air mail facilities, and fueling 
planes could rise from government-used 
fields already in operation. The width 
of the United States would be hardly 
more than one-tenth of the entire jour- 
ney, however, and facilities would have 
to be prepared on the oceans and in 
foreign countries. 

Rear Admiral Wm. A. Moffett, chief 
of the Navy’s bureau of aeronautics, de- 
clared the flight demonstrates the possi- 
bility of a non-stop round-the-world 
flight. In fact, some think the air corps 
has in mind just such an attempt. Should 
this be tried, the plane selected could 
take on fuel approximately every 1,000 
miles across the United States utilizing 
equipment already existing for the air 
mail; refuel at Imperial Airways stations 
now in existence in Europe and as far as 
Siam at intervals of less than 1,000 miles 
and take fuel from planes rising from the 
decks of carriers in the oceans. Special 
arrangements, Admiral Moffett pointed 
out, could be made in China, Japan and 
at other points where no facilities exist. 
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It was a veteran crew that handled 
the refueling of the Question Mark. 
Major Spatz, Capt. Eaker, Lieuts. H. A. 
Halvorsen and Quesada and Sergeant 
Hooe flew in the Question Mark. Fuel 
ship No. 1, operating at first from Rock- 
well Field and transferred later to Met- 
ropolitan Airport, carried Capt. Ross G. 
Hoyt and Lieuts. I. A. Woodring and A. 
C. Strickland. Fuel ship No. 2, at first 
issigned to Imperial and soon transferred 
to Metropolitan Airport, carried Lieuts. 
Odas Moon, V. H. Hopkins and R. H. 
Clark. Lieuts. Arthur Ennis and R. G. 
Harris and H. J. Adamson, assistants to 
Secretary Davison at the War Depart- 


ment, had charge of communications, 


March, 1929 
while Adamson maintained contact for 
the flight with newspapers and press as- 
sociations. 

The Question Mark in its long flight 
demonstrated that refueling is relatively 
a simple matter. I had the rare privilege 
and pleasure of flying in the Question 
Mark with Major Carl Spatz, flight com- 
mander, and his crew during a series of 
refueling operations immediately prior to 
the world record flight. My flights took 
place from the Rockwell Field Army Air 
Station at North Island, San Diego, Cali- 
Since the « that 
record 


fornia. xperiences ol 
flight duplicated the 
flight, the story may be interesting. 

As soon as the motors were warmed up, 
Major Spatz called me to climb aboard 
and I followed Captain Ira C. Eaker and 
Lt. Elwood R. Quesada and Major Spatz, 
followed by Sergeant Roy Hooe. Ad- 
justing our parachutes, we all assumed 
our places with Captain Eaker at the 
controls and Lt. Quesada also in the 
pilots’ cockpit. Major Spatz and Ser- 
geant Hooe took their places in the rear 
of the fuselage. In a few minutes we 
vere taking off over North Island. Fly- 
ing in wide circles, we reached an eleva- 
tion of 2,000 feet. Then Captain Eaker 
headed the plane north to the point of 
contact where we meet the re- 
fueling transport by Captain 
White. Within twenty minutes from the 
time we left the ground the transport 
hove in sight, and in less than 30 seconds 
were in 


those of 


were to 
piloted 


after we sighted it both planes 
position and the first contact was made 
This contact was typical of those that 





Left to right, Major Spatz, Major 
Sneed, and Mr. H. J]. Adamson, 


War Department representative. 
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EGINNING with early issues of Aero Digest, 
Western Flying and Aviation, Berry Brothers 
will reproduce in full color a series of paint- 
ings—studies of the well-known airplanes that 
are finished with Aircraft Berryloid. 
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FRE Individuals in this great fleet will be intro- 
duced in the same order their respective manu- 
facturers adopted Berry Brothers’ finishes. 


Due consideration will be given volume users. 














It is Berry Brothers’ hope that this series of color plates will be of real 
value to the aircraft industry. Certainly those who seek new and artistic 


color combinations will find it helpful. 


Color experts and a leading aeronautical artist have spent months in the 
preparation of the paintings. They have selected the most visible, durable 


and attractive color tones known to science. 


Berry Brothers takes real pleasure in dedicating this series to fellow 


workers in the indus- 


Yt tiem DERRY BROTHERS: 


minded public that is 

fast learning to enjoy Manufacturers of 
: . L rogresswe Aircraft 

and properly evaluate airplane flight — our latest Fenrsehes ” 

and most wonderful mode of transportation. DETROIT ~ WALKERVALE. Ont. 
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followed during the record flight. The 
crew of the transport lowered a container 
which was received by Major Spatz who 
was standing on a stool and ready to take 
the line from the upper pilot. In shorter 
time than it takes to tell, the Major had 
this container and Hooe had handed to 
Major Spatz the other empty container 
which was handed back up to the trans- 
port. Then the first contact was broken 
and the Question Mark plane proceeded 
on. 

In another fifteen or twenty minutes 
the second transport plane came into 
sight. The crew of the Question Mark 
immediately prepared to take on the first 
gasoline. Sergeant Hooe and Major 
Spatz placed the large funnel in plac 
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upward, watching every move the trans- 
port was making. This contact lasted 
some six minutes, when 180 gallons of 
gasoline were sent into the tanks of the 
Fokker, sufficient for five hours’ flying. 
In watching Captain Eaker at the con- 
trols, in fact, in observing the entire 
crew during actual contact, one felt that 
the nervous tension of the men was very 
noticeable. Every man was alive to the 
possibilities and the dangers of contact 
it the close range of 12 to 20 feet and 
not one of the crew relaxed from their 
position for one moment. Though every- 
thing worked in shipshape style, and was 
as perfect as could be made possible, the 
tension of the was noticeable 
throughout. Later, during the long 


crew 





and Sergeant Hooe adjusted the twe 
four-inch pipes from the funnel to the 
reserve gas tanks. Major Spatz imme- 
diately assumed his position on the stool 
in the rear of the plane, and Serg 
Hooe stood by to see that the gasolii 
flowed properly into the tanks. Meat 
while, Captain Eaker was jockeying t] 
huge tri-motored Fokker into position 
underneath the transport, while Lieute1 
ant Quesada was carrying on signals with 
the transport so that we could have the 


exact distance and the exact amount of 
hose necessary to reach the Question 
Mark. 


As soon as the contact was made Ma- 
jor Spatz signalled to turn the gas on 
Lieutenant Quesada flashed the signals 
on to the men in the transport 
and at the next moment the gasoline was 
running at the rate of ninety g: 
minute into the tanks. In the meantime 
Captain Eaker was jockeying the ship 
with his right hand on the throttles 
his left hand on the wheel and looking 
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With the uproar of the three 

motors still ringing in their ears, 

the crew of the Question Mark 

climb out after more than six days 
in the air. 





light, they relaxed and undertook refuel- 
ng as routine. 

Lt. Quesada during the entire contact 
is holding his right hand up in the for- 
ird cockpit signalling to the crew in 
the plane above, and also keeping an eye 
ut for any signals from Major Spatz in 


the rear. As soon as sufficient gasoline 
had been received, Major Spatz signalled 
to Lt. Quesada, who gave the signals to 
Captain Eaker and to the traasport 
bove to break contact, and the tri- 


motored plane dropped down out of con- 
tact and the fuel transport flew away 
out of the danger zone. 

Seven contacts were made during the 
two flights, lasting some three and a half 
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hours, during which time oil, water, and 
wet batteries, as well as gasoline, were 
transferred from one ship to the other. 
During this time a message plane came 
up a number of times with messages from 
the ground for the information of the 
crew of the Fokker. These 
were written on the side of the fuselage 
and were easily readable. 

Major Spatz as flight commander had 
general supervision or command of the 
flight. He personally received the hose 
from the transport plane and put the 
nozzle into the large funnel in the tri- 
motor. His position was dangerous be- 
cause he had to hold the nozzle in this 
funnel and with the ship swinging up 
and down he frequently got a gasoline 
spray. It proved a rather ticklish job. 

Captain Eaker, chief pilot, one of the 
most experienced pilots in the service, 
was at the controls during fueling opera- 
tions and he seemed to be the least nerv- 
ous. He was calm and cool, watching 
everything, seeing everything, and within 
the fraction of a second able to drop the 
large plane out of the danger zone during 
these contacts. 

Lt. Quesada, an expert pilot, flew the 
plane during the night or greater part of 
it. He isa young chap and assistant pilot 
to Captain Eaker. Lt. Halverson was an 
assistant pilot. 

Sergeant Hooe had as much to do as 
anybody in the plane. He is a pilot and 
an expert mechanic and in case of motor 
failure or trouble was to go out on the 


messages 


catwalks and report any motor trouble. 
The greatest danger during refueling is 
the possibility of coming into bumpy air. 
This is very dangerous on account of the 
close proximity of the two planes. Dur- 
ing the night the air was smoother. 

At one time during the earlier flight 
Major Spatz crawled forward to say 
something to Captain Eaker. When he 
passed me I asked him if everything was 
okay, and he replied that everything 
was working excellently and going accord- 
ing to program. During the refueling I 
attempted to joke with one of the officers, 
but failed to get a smile out of them. 
This indicates how great was their ten- 
sion. 

During one of the contacts, Captain 
Faker was flying into the sun when the 
fuel transport into This 
made it rather hard for him to see the 
transport. He finally jockeyed the plane 
into position and was practically flying 
straight into the sun. This of 
made it difficult to maintain position. 
Captain Eaker sat with his hands on 
the controls, looking straight up as a 
person would look at the ceiling, watch- 
ing the transport, speeding and retarding 
his motor and never relaxing a moment. 

The pilots of the upper plane disre- 
garded the plane below entirely. They 
flew a straight level line and the man in 

(Continued on page 104) 
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The Wings of a Master Designer! 


DESIGN EMBODIES THE FAMOUS 
GOTTINGEN AIR FOIL. STANDARD EQUIPMENT 
OF COMMAND.-AIRE’S TYPE 4-C-3. 


ALBERT VOLLMECKE 
Chief Engineer and Designer, 
joined COMMAND-AIRE, INC., 
direct from a service of many 
years with Ernest Heinkel Aero- 
plane Company, Warnemunde, 
Germany— one of Europe's 
most successful enterprises. 


Command-Aire’s wing structure is a fundamental guarantor of stability. Designed by our engi- 
neer, Albert Vollmecke, it embodies each advanced factor of rigidity, developed through years 


of research and tests by Germany’s most successful plane manufacturers. 


HERE’S HOW 


Extra strength againsttorsion Ribsarereinforcedattopand Trailing edge on top wing 
through plywood enclo- bottom by.a plywood strip channelled with aluminum 


sure of leading edge, back running full length of each strip. 


to front Spar. rib. Fittings produced from accu- 


: 5 bays—one more than stand- rate dies are minutely in- 
Lower wings have slotted ‘ ar ; at 
ard—give special internal spected and positively rust 


ailerons. bracing. proof. 


Box-like construction of com- Diagonal tie rods—and rods Disclosed under test more 
pression ribs gives maxi- in the slip stream—are extra esr domeleltisl Comer be aterltteim ler te) 
mum rigidity. heavy. requirement. 


This “roll call” of exclusive COMMAND.-AIRE wing construction comprises a scientific guar- 
antee of the utmost stability and control. It underwrites the visible sales appeal of sleek lines, 
well groomed finish, with those vital essentials that win confidence and make it permanent, and 
sor tapesl-Vel ery tlt oeor tele Me lelacey UCM Mul ccs Colameltlam or telelvelii(-iolele) ante mae) ola e 


COMMAND.-AIRE, INC., Little Rock, Arkansas 


COMMAND -AIRE 


——S7, 
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NE of the characteristics of the aviation business 

has been a certain dyed-in-the-wool conservatism. 
This is to be commended, for there is no business in 
which mistakes or failures demand such a penalty. But 
it should be noticed that our English friends, who are 
generally characterized as the most conservative people 
in the world, are beginning to say, even publicly, that 
aviation advance is dependent upon outside influence. 


The editor of ‘‘The Aeroplane,’’ Mr. Grey, pays relue 


tant tribute to foreign, and particularly German, ideas 
He makes some brief but pointed remarks concerning 
conservatism as applied to aviation 

It is characteristic of conservatism that it 

fast becomes reactionary and arrogant 
The Old There is developing is country a reac 
Die-Hards tionary group in tion that have dele 

gated to themselves the pre servation ol 
what they believe to be the ‘‘in-all’’ and ‘‘end-all’’ o 
aviation. This group resents the intrusion of new men, 


new capital and new enterprise. In them, and in them 


selves alone, they believe the safety and the future o 


1; a! . . , 
lies. Their resentment against new 


this great business 


projects is sometimes earried to the point of whispered 


innuendo, under-cover statements about irresponsibil 
ity, and like subtle weapons 


VERY new manufacturer, whether of planes, en 


gines or accessories, has run against this condition. 


you were not a member o 


If you did not ‘‘belong,’’ it 


the lodge in good standing, with the grips and the 


passwords and the lingo, you were nterloper of the 


basest sort. Your product was untrustworthy, and none 


If you did not 


have behind you a record of sales to the 


of the ‘‘crowd”’ hesitated to say so 
government 
at perfectly surprising prices your planes were not air- 
worthy, and could not be. 

This attitude is not new; it was a charae- 
teristic of the automobile industry at one 
If the reader will try 


Remember 
the 
Automobile the leaders of the automobile business of 
some years ago, he will be astonished at the 
mortality among those who were once at the top. New 
and vigorous companies fought their way to the top by 


time. to remember 


employing the weapons of imagination and the open 
mind. The conservatives found t lacked the 


ereat asset that is never to be found on the books of a 


one 


1 


corporation—the good will of the public, and apprecia- 


tion of their recognition of the publie’s wants. 


— mere exercise of the ordinary qualities of good 

sense and sportsmanship ought to dictate a differ- 
ent attitude. A definite number will take this shoe and 
find that it pinches. 
place here, that during the past year one new manufac- 


Just a brief reminder might be in 


CURRENT COMM. 
— Not th Whad= 











turer, with no especial claims to past brilliant aero- 
nautical achievements or political influence, has ob- 
tained a place in the public esteem that is the envy oi 
some of the conservatives. Others can and will do the 
same. The great names of the past may become ‘‘of the 
past’’ in earnest. 
E are not advocating a wide open industry, or a 
condition of uneontrolled freedom to manufacture 
There 


has been no stauncher advoeate of reasonable and firmly 


and fly anything that can get off the ground. 
administered regulation than this magazine. One evi- 
dence of our attitude is the appointment of our Adver- 
tising Advisory Board. 

The purpose of this Advisory 

The Aeronautics 
Advertising Advisory 
Board 


Board is to make recommen 
dations with reference to the 
use the col 
This 


board will assist us in keeping oui 


advertisers who 


imns of this magazine. 
advertising columns 
clean and clear of the publicity of unworthy firms, 
whose products do not come up to the standard elaimed 
for them, or to the standards set by either public or 
private requirements, 

This board will function for the benefit of our read- 
ers, and we ask the consideration of the great buying 


publie for the work of these men who are making some 


sacrifice of their time and effort without recompense 


e helping this indus- 


other than the feeling that they a 
try at an important time in its development. So much 
for our attitude, which is unalterably opposed to ex- 


ploitation by irresponsible or fly-by-night concerns. 
Wt are simply making a stand for free and open 
competition. It is our contention that if aviation 
is to prosper and advance it must do so with the aid 
and support of all. Reactionaries make poor leaders. 
Conservatives make good advisors, but when they dele- 
gate leadership to themselves industry suffers. From a 
strictly numerical standpoint, there are not enough of 
them to man the aviation business as it exists today. 
The 


business today 


money and brains in the 


are in to stay. 


Why Cramp the 


Illegitimate business never sur- x ’ 
Aviation Business? 


vives; it always manages to com- 
mit suicide. If the conservatives, 

to eall them by the kindest name, are animated by any- 
thine but the 
with the others on common ground, and act together 
in amity. The efforts of all are needed to earry for- 
ward the great enterprises now in the making. Petty 
and personal resentments must be dropped. We ean- 
not afford an internal war at a time when public serv- 


most selfish of motives, let them meet 


ice is what is most needed. 
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Readers of Popular Aviation, 
United States. 


We of Air Activities take pleasure in announcing 
the opening of our training division, DU PAGE FLYING 
ACADEMY, located on our own airport directly west of 
Chicago. 


We are prepared to consider the application of any 
prospective student who desires to obtain flying train— 
ing that will, as Senator Bingham (President of the 
National Aeronautic Association) expressed it, - 

"enable him to fly when and where he pleases, but at the 
same time clothe him with safety." 


For flying instruction we use Aeromarine KL 25 
monoplanes equipped with Salmson 40 H.P. engines, and 
Consolidated Husky Junior biplanes equipped with Warner 
110 H.P. engines. The ground school training is pat- 
terned after that of the Air Corps, U. S. Army, and will 
prepare a student for any branch of the aeronautical 
field which he wishes to enter. 


Write to our Chicago office, or better still, call 
and let us show you our up-to-date facilities at Du 


Page Flying Academy. 


AIR ACTIVITIES INC. 







LYING ACADEMY 


Sewessonw 
of 


AIR ACTIVITIE 
c£HICAGO 





Please mention Popular Aviation and Acronautics when writing to advertisers 








44 Popular Aviation 





March 


1929 


Survey of Aeronautical Stocks 


By R. D. Small 


HE most satisfactory evidence Boeing Air Trans} Ch F. Ixet- 
the endorsement of the aero! tering, Vice Pres. of Gen. Motors Cor} 
tical industry by the biggest banl K. R. Kingsbury, Pres. Standard Oil of 
ing interests in the land is connected wi California; Chas. R. Knickerbocker, Vice 
the recent financing of the United Ai President of the Griffin Wheel Company 
craft and Transportation Corporati Chicago; George J. Mead, Vice Presi- 
The National City Bank of New Y« ent and Chief Engineer of the Pr & 
and the National City Company, it Whitt Cor] G. E. Newberry, At 
understood, provided upw rds of $5,000 torney oO Los Angeles W B. Mayo, 
000 toward the program of financing th Chief Engineer of the Ford Motor Co 
merger. Thus the largest banking insti- G. 8. Rentscheler, Asst. to the President 
tution of the Western hemisphere, ar the National City Bank; J. P. Ripley, 
one of the three or four largest banking Vice Pres. of the National Citv Bank; 
organizations of all time in the world, O. W. Tupper, Sec’y and Treas. of Boe- 
puts its seal of approval on the aire1 ng Airplane & Transport Corporation 
industry. Market on United Airerait and Trans- 
This consolidation includes the prop tation at this writing is SS-S9. The 
erties of the Boeing & Tr es are listed on the New York Curb 


Airplane 


Seo ttle 


American Avi 


Hart rated, was organized un 


ition, 
le 


Incorpo- 


Del: 


port 
Whitney Aireraft Corporation 


Corporation of 


1 rr 


ford, Conn., and Chance Vought Corpe s by C. M. Keys, and his associates 
ration. According to the most rece Mr. Keys, it is claimed, is popularly 
information, it will own the enti d to be “the best connected” mem- 
amount of stock of the P1 & Whit I the “upper ten” of the entire aero 
Corp., soeing Air Transport, Ini | family His chief connections 
Chance Vought Corp., and the Boeing de Presidency of the Curtiss Aer 
Airplane Company, and a little over 70 e & Motor Company, director « 
of the Pacific Air Transport Co onal Aviation Corp., President ot 
The Praté.& Whitney Corp., will be nscontinental Air Transport, dire 
acquired by the United Airer ( he N nal Cash Register Co 
Transportation Corp., issuing approx ( n ¢ he ex e committer 
mately 2144 shares of their common stoc] rector of Nat Lir Transp. 
to the company which controls one-h ( man of the | 1 of Curtiss I 
of the common stock of the Pr Service and a « rin many other 
Whitney viz. Niles-Bement-P Cor tical col Vice Presidet 


pany, for each one share of the latte1 Cheever Cowden, is Vic 


ock 


company’s common st in r & Company ! director oO 
method will be used in the sitior lranse nental Air 7 sport Phe 
of the common shares of the Chanes tive committees es the ove 
Vought Corp. Preferred and mon nd also Les Kennedy, direc 
the Boeing Airpiane & T1 he National Air Transy I. B 
will be exchanged on a basis of shar Smith, Treas. of Curt Flying S ( 
share for the preferred and common o I \. Tompkins, P1 é of Banker 
the United Aircraft and T1 Col New } James C. Wils« 


Capital structure: 1,000,000 sl ( O ion Corpor 
6% pfd., (S50 par value) thorized 
be presently outstanding 240,000 shares rd of D s are 52, and 
2 500,000 shares common stock thor men who are prominently known 
ized, to be presently outstanding 1,500 entified with m he leading 
000 shares. ries in the United States. Robert 

The five companies included in tl ( Thos. B. Eastland of Bond 
consolidation will continue th their n & Tucker; Pan Herricl 
now existing management for the tim 1). Hert P Henderson; Thos 
being. Hitcheock; R. R. Met ck, Pres. and 

Management and Officer W1 I of the Chi » Tribune; Wm. B 
Boeing, Chairman of the Board; Fr Chief Engineer of the Ford Motor 


hn J. Mitche 
Aviation, Doug 
Flying Service 
W.S. Bucklin, Pres 
vmut Bank of Boston; E 
Pres. of National 


Director of Na- 
Aireraft, and 
Howard E 
of National 
H. Reyn- 
Air Transport, 


B. Rentscheler, President (now res ( if 
dent of Pratt & Whitney); Chance _ tio 
Vought, Vice President; Chas. W. Deeds, Curtiss 
See’y and Treas. Na- 

tional City Bank). ill 


(now director of 


. 


The directorate w 


President 


also include Phil G. Johnson, 


iso Pres ol the 


Bank of Chicago; George Rand 


the Marine Trust Co., Buff 

Pierce of the E. A. Pierce & Co., said 
to be the largest stock brokerage house 
in the United States; T. Phillips, Pres 


of the Phillips Petroleum ¢ 
Murphy; Herbert G. Swope; J. A. 17 


bot, Pres. of the Richfield Oil Co \W 
Vanderbilt ; Elisha Walker, Pres. of Blair 
& Co., ete. 

Capital structur 6,000,000 shares 


] r 


no par authorized, outstanding 2,000,000 


hares. The company started with $25,- 


000,000 in ¢ash. Stock was offered to the 
public at $15 a share, and at this writing 
Is quoted at IS It is traded on the 
New York Curb 

The purpose of the organization is 
to hold, buv, sell and trade in securities 
Ol aviation companies both domestic and 


loreign The company has almost at 
once achieved a very wide popularity 
amongst investors, both large and small 
throughout the United States. For a 
l imbx r of davs it \ { le ider on the 
New York Curb in the amount of shares 
traded in 

One of the earliest commitments of 
this organization s represented by the 
purch se of the Spe Gyroscope Co 
one of the best kr nstrument manu 
cturers of the country. It is under- 
stood the compiul has already pur- 
chased securities of number of the 
sounder and best organized aviation 
companies with established earning 
}¢ eC! 

One of its me recent ct 
m rked up an outst nang ulvantage or 
the citv of Chicag hat ol making 
Chieago the site of one of the three ay 
tion universities tt country The 


other t 0 


me city on 


already the ( ransport center 
nd mn hecon ne of the instruc- 
on centers. With the development of a 
number of airports directly connected 
h the act eS ( e North Amer n 

\ on Comp the ( 
] ig Service (whicl establish the 
ri m and control the funetioning « 
he university), 1 mises to offer a 
rger number of « s “A irports and 
nding fields than ar ssessed | ny 
other large city in tl ntry It thus 
vill offer combined ties to airplane 
manufacturers that no other city can 
offer. It is understood that Chicago was 


university site 


Detroit, 


originally passed by as a 


Several other cities, including 
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The Aristocrat 
All That the Name Implies 


Many famous flyers say that the Aristocrat 
Three-Place Cabin Plane is the last word in 
safety, performance and ease of handling. 





Elegant in appearance and comfortable in the 
coldest weather, it is the ideal all-purpose 
plane for all seasons. 


Make us prove it to you! 


A Complete Line 


General Airplanes Corporation 
manufactures a complete line of 
commercial airplanes of ad- 
vanced design, all conforming to 
the specifications of U.S. Army, 
Navy, and Department of Com- 
merce, as well as the I. C. A. N. 





England’s “Lady Lindy” 
Praises The Aristocrat, 
America’s Finest Small Plane 












sn 


Hore STATLER 
Burrato 
December 19,1928. 
Mr. G.MacLean Gardner, 
General Airplanes Corporation, 
Buffalo, New York. 


Dear Mr.MacLean Gardner: 


I want you to be kind enough to convey to 
your company my gratitude for the loan of the 
Aristocrat” for me to fly it to Toronto and 


back yesterday. 


I am glad to see that you are filling the 
crying need for a really comfortable salon-car- 
like interior. It brings one to the end of 
even such a snow storm journey as we had yes- 
terday, fresh and untired,. 


I was particularly impressed in flying the 
Aristocrat--my first small cabin plane--to find 
the ease of handling and good balance of the 
controls. You have succeeded in giving a very 
good range of visibility. I was amazed at its 
load carrying capacity--three people and all 
their kit; its low landing speed, and its 
lateral control at low speed, 


When I come to Buffalo again I hope you 
Can see your way to permitting me to borrow it 
again, 





Sincerely yours, 
St — Hut . 





« Perhaps your territory is still open. 


Dealers: Wire or Write for our Attractive Offer. 


GENERAL AIRPLANES CORPORATION, 564 Abbott Road, Buffalo, N. Y. 
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had been given serious consideration, but 
the determination of some public spirited 
and airminded Chicagoans turned the 
tide in Chicago’s favor. 

We are informed that Major R. W 
Shroeder will be prominently identified 
with the air flying instruction courses, 
which will be under way early this spring 
Major Shroeder is often spoken of as 
“the dean of flyers,” and is popular] 
known to almost every man 
with aviation today. The high level on 


] 


which the instruction will be conducted 


connected 


is disclosed in the words of Major 
Shroeder: “If, after a thorough course 
of instruction we dec ide the Vv (the 


students) do not come up to our definit: 
scale of standards we shall inform 
they cannot fly, and they will not re- 
ceive certificates. There are some ind 
viduals who are so constitutionally bu 
that they could never learn to balanc¢ 





a plane in the air. They will be required 
to meet the fixed standard of Curtis 
Flying Service before the . re’ broug] ri 


to the flying field for actual instruction 
in the air.” Full details as to the dormi- 
tories, class rooms, instruction personne 
ete., will be given out at an early date 
Chicago is proud of its position in th 
comprehensive plan to increase the safety 
and comfort in flying, and to supply 

much needed lack of adequate school 
in this center of activities. It is also 


proud of the enterprising men who nailed 
this opportunity to Chicago instead « 
letting it slip by to another locality 

One of the most constantly recurrent 
inquiries on the part of airplane manu 
facturers is: “Tell us where we can assist 


buyers of our planes to finance their pur 
chases on the installment plan 
advised the plans have been completed 
under which this accommodation is now 


possible. The Commercial Credit Cor 
panies of Baltimore with resources said 
to be in excess of $100,000,000 | r | 


ready financed the purchase 
ber of large planes, on the 
ment basis. One of the officers « 
company is credited with the 
“Researches have demonstrated 
aviation has finally reached t 
stability, safety, and _ transportation 
necessity, where it can no | 


ignored by conservative insurance nd 
credit Several insuranes 
companies will offer policies as 
the financing contract, and it is believed 
it will not be long before 1 t [ 


companies. 


insurance companies will follow suit.” It 
was considered a novel idea when thi 
motor industry first received the ist 
ance of commercial credit back in 1912 


1929 marks the date for the developmen 
of commercial credit in purchasing air- 


planes. The general plan involves a down 
payment of 3314% plus the standard 
finance charges. Insurance rates are, of 


course, higher for airplanes than for 


other items financed on the installment 


Popular Aviation 


basis. Insurance covers fire, theft, winds, 
erash, public liability, property damage, 
and passenger hazards. Only planes sell- 
ing for $10,000 or more are financed on 
this arrangement. In the case of a plane 
osting $21,000 a 
coverage approximates $3,750 depending 


complete insurance 

upon the character of the service, record 
the pilot, and the type of plane. 

the 


t »} 
( il STOCKS 


advances scored in the 
from Dee. 1 to Jan 
Western Air Ex- 


Amongst 
eronautl 
3rd are the following: 


press 300 bid—600 bid; Claude Neon 
Lights, Inc., 287 bid 314 bid for the 
new stock when issued (equivalent to 
135 for the old); Aviation Corp. of 





So much attention has been 
directed to the financial side 
of aviation in the past few 
months, that Popular Avia- 
tion and Aeronautics will 
continue to give more space 
to developments within the 
industry as viewed from the 
angle of the investor. This 
monthly review, treated from 
the financial standpoint, was 
the first of its sort to appear 
in any of the aeronautical 
magazines, and it will be con- 
tinued in an enlarged depart- 
ment, 

We therefore direct the at- 
tention of our readers to the 
monthly review on another 
page of this number. The Edi- 
tor considers that readers will 
be interested in comparing 
the opinions of Mr. Small 
and Mr. Grover. We can ds- 
sure them that both gentle- 
men secure their facts from 
the most _ reliable 
and that a close study of 
the opportunities presented 
in the aircraft field to the in- 
vestor will repay the reader. 


sources, 





\ eas 31 bid—44 bid; Sikorsky 1914 

Klectrieal Produc Corp. of Colo 

12-53: Wright 255-283: National 

\ Transport 335-450: A tion Secur- 
Corporation 25'% (oflering price) 

Ve have always entertained the no- 

that the real selector of an auto- 

mobile was, in most cases, a woman. The 

motor industrv has been subtle enough 

recognize that factor dressing up 


both the exterior and the interior of the 
ult a woman’s taste and require- 


ments Why sh uuld not the 
apply to the airplane industry 


same logic 
? Isn’t 


March, 1929 


it reasonable to assume that the par- 
ticular maker of planes who takes into 
account that a greater measure of com- 
fort, roominess, and beauty will register 
its immediate appeal to the woman, will 
quickly outstrip the manufacturers who 
do not? The policy of including a woman 
on the directorate of airplane manufac- 
prove a very 
the last 
analysis woman’s demands for what the 
in the matter of 


might 
that in 


turing 
sensible 


companies 
recognition 


future plane is to be 
comfort and beauty, 
Woman’s selective importance on every- 
might thus be 


must prevail 


thing pertaining to life 
capi lized at the outset of this new in- 
dustry. 

The writer recently investigated the 


passengers’ cabin and the pilot’s quar- 


ters of five of the leading 6 to 12 pas- 
senger planes manufactured in the United 
States, where apparent] only a hunch- 


back could walk with any degree ol ease, 
and the visibility afforded both the pilot 
and passengers left much to be desired 
He then stepped into a passenger cabin 
of a new airplane now under construc- 
tion where 72 inches of head room was 


) 


available, so that man 6 it. 2 in. could 


walk and 
where complete visibility was 
The qu 


excess of chairs 


it stooping, and 
afforded 


not 


move witho 
} 


the passengers riers were 
with an 
the puot 
remarked that 
irters that gave 
ility that he 


estates 


OV er-crowded 
ind 


9 ited this particul r wb 


furthermore who investi- 
it was the only pilot’s qi 
full 
had 
The matter of 
f safety in rapidly promot 


Ssatisiaction as to visi 
United 
Is second only to 


encountered in. the 
comilort 


the matter ¢ 


ing that overworked word “sirminded- 
ness” in this country 

The United § States Government's 
achievement of keeping i tri-motored 
Fokker plane in the air for 150 hours 


ill time, for 
lighter than 
nce It not 


thus breaking all record 
than I 


four-fold sigi 


either heavier 
alr, had a 
demonstt 
of the motor 


only ited the irdiness and 


reliability nd the plane 


but also showed that re could ver 
satisfactorily stand \] nae! 614 a 
flight, and suffer no setback either phy - 
ically or in their mor Besides the 
value of this accomplishment for the 
United States the greater usefulness and 
effectiveness of air transportation has 
ween demonstrated 


Curtiss-Caproni is the most recent 
offering in the aeronautical field. It rep- 
resents a financing to the extent of S4.- 


ed involves the 
for the 
planes constructed after 


000,000, and we are advis 
Curtiss interests In a program 
production of 
the designs of the C ine made in 
The construction, we are informed 
stinect trend that has 


pron pl 
Italy 
will follow a very di 


manifested itself in Europe of placing 
the engines tandem and above the body. 
Stock was brought out at 12%, and is 


now quoted 1714-1814. 
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Where 25 6 of all commercl 
the United States today were manufactured 5 
tories are constantly 
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even busy 4 rirplane fac 
specially trained men, 
“y School 0! Flying are given thorough 


g raining ‘n the desig), ‘nanufacture and re- 
pair of all types of airplanes, hile learning t 


Success in Avié ation ‘s only a matte r ot speci al ability which can 
be obtaine -d only horough training- ‘he Aviation industry 


is looking for e airpli ine 1 “s, engineers 
and designers: ng in the Air Capital, where alt- 


planes are constantly humming overhead, where Doctor, 
Clerks, Everyone -speaks the languae® 


, 
i Lawyers, Merchants, 
of Avi ition. Comm and one of thes¢ » jobs and earn the expert’ s 
high wages- 

by iff We have two students who spent sever al months and many 
ed dollars in tré avelling ove! the | nited States § and Europe 
ual d upon the Braley t™ \in- 

‘ 


- where students 
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The Duralumin 


NE of the biggest factors in the 

development of safety in the 

field of aeronautics is the grow- 
ing use of the comparatively new dura- 
lumin propeller. 

Among the advantages possessed by 
the duralumin propeller are those of 
increased performance, greater permis- 
sible engine speeds, long life, freedom 
from affectation by climatic influences, 
crash resistance, hail and ice resistance, 
possibility of straightening to true form 


) ] ] ‘ 
| na ce! 


after bending (Figs. 2 and 3), a 
aero-dynamic properties resulting 
sectional thinness. 


Fig. 1. A duralumin propeller 

manufactured by the Standard 

Steel Propeller Company mounted 
on a Ford trimotor. 





Duralumin is a high strength alun 
num forging alloy of the following ap- 
proximate composition: copper 3.5 
5.0%, iron 1.25%, silicon 1.25% 
mum, manganese 1.25% maxim 
Traces of other elements may be found 
in the different brands of this composi- 
tion as pigged by the various smelters 

Duralumin, therefore, is a term th 
can be applied to any aluminum alloy 
whose composition is such as to be con- 
ducive to obtaining a high strength 
(comparable to that of mild 
forged under the proper techniq 
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By George Svehla 
Practically all aluminum propeller 
blades are forged or rolled, although a 
few experimental blades of an alloy sim- 
ilar to the forging alloy, but less the man- 
ganese, were cast lor an aeronautic com- 
mittee. 

Up to this time approximately 15,000 
duralumin propeller blades have been 
manufactured 
The largest part of this number has been 
turned out by a Pittsburgh manufac- 
turer. Second in point of quantity comes 
an airplane manufacturer of Milwaukee. 
This is true despite the fact that a Gar- 
den City airplane manufacturer brought 
out the first practicable duralumin pro- 
This propeller was rolled from 
in aluminum alloy billet and twisted to 

teh 


About the same time that this twisted 


») the forging process. 


~ om 
peue! 


duralumin propeuer Was brought out, a 
propeller of light mild steel was being 
experimented with. In actual trials the 
blades of mild steel were found to be 
impractical and further work in that 
Irection was abandoned. 
In the spring of 1921 first orders were 
placed by both the Army and N ivy lor 
It might be said 
practically all the 


uralumin propellers. 


duralumin propellers have been, and are 


now being, purchased by the Army and 


‘he procedure in the manufacture of 


a 
blades for either bra 


nch of the govern- 
Either 
nch submits its design of propeller to 


On securing 


ment service is as follows: 
the manufacturers for bids. 

contract the manufacturer places an 
order with a forge shop for hammered 
“blanks.” To date, practically all the 
duralumin blades have been forged by a 
single aluminum forging plant at Cleve- 

\t one of these forge plants in the 
United States the next steps are taken: 
{n ingot of the desired composition is 
made, and before being released for specl- 
fied ingot size manufacture is checked for 
composition and metallurgical require- 
ments. 

A metallographic examination of sur- 

ce defects as well as of weak internal 
structures has disclosed that segregation 
of copper is responsible, which fact 
clearly demonstrates the need of proper 
yntrol at origin. 

A water-cooled ingot is made from the 
ed smelter ingot. This water- 
approximately 8”x8”x 


proy 

cooled ingot is 

18”x8”x9” 
While the water-cooled ingot is the one 

most commonly used in making forging 

billets, billets can also be produced by 

In this process the bar stock 


extrusion 


is put through the extruding presses 
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Propeller 


which reduce the stock to the desired 
size. No difference in the mechanical 
properties of material produced by these 
two processes has been noticed through a 
long series of labor itory tests. 

The surface of this ingot is then 
cleaned with an air chisel until all blis- 


ters, liquations, and other surface defects 
are removed. 
It is thought that by soaking the ingot 
for a prolonged time and at a high tem- 
properties of the 
The theory of soak- 
ing is that the various alloying elements 


perature the forgin 


r 


metal are improves 


introduced into the aluminum during 
melting are segregated, and that such 
soaking drives these elements, especially 
copper, into “solid solution.” 

The ingot is then bldcked down to ap- 
proximately 5”’x7”x40” for one-piece pro- 
pellers, and to a 415” diameter for two- 
piece-propeller blades. 

The forging billet is then cropped and 
fractured to the re« ured leneth lor the 
particular type of blade being forged. No 


further operations re usually carried out 
unless the billet has been approved by 
the inspector, who ordinarily marks the 
approved billet by painting. 

The next operation is designated as 


“sealping,”’ which is a milling operation 


ately 144” to 15” from 
the surface of the billet and the cutting 
off of the ra ed end The billet is then 


either hand fe 


removing approx 








rged or hammered to ap- 
proximate propeller shape on flat dies 
for two-piece-propeller blades (Figs. 4 


and 5) and in a preliminary blocking die 
5. The purpose ol 


for one-piece propell 
hammering in the preliminary blocking 
die is to facilitate manufacturing due to 





Fig. 2. A duralumin propeller 
blade bent as the result of strik- 
ing the ground. 
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Schools— 











The MOHAWK 
“PINTO” will be at 
the All-American 
Aircraft Show in De- 
troit, April 6th-14th 
See it there 





How Will You 
Attract Your Students? 


Y excellence of instruction, of course, which will 

bring, in years to come, a fine repute. For that there 

is no substitute. But what is the answer to the problem 
in the meantime? 

Authorities at the Chicago Aeronautical Exposition 
estimated an increase trom 500%: to 800% in the num- 
ber of flying schools tor 1929. The competition to secure 
students will be keen. 

Beauty is a convincing influence upon a man buying a 
car. Even more, beauty appeals to the flying student. 
Combine this beauty with sturdy construction and ease 
ot handling as has been done in the MOHAWK 
“PINTO”, and you have the ideal school plane. 

Complete information about the MOHAWK 
“PINTO” will be sent upon request. Also dealers’ 
proposition for schools and other responsible persons or 
organizations. 

Write or wire at once. 


CORPORATION 
2655 Delaware St., S. E., Minneapolis, Minn., U. S. A. 


U. S. Department of Commerce Approved Type Certificate No. 95 


Please mention Popular Aviation and Acronautics when writing to advertisers 
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With ingots -obtained under the old 
water-cooling process, to obtain the best 


March, 1929 


the hardness testing on both blades and 
test bars. Government specifications 








ch: 
ry 
from 50 percent at the hub to 100 per- 
cent at the tip of the blade. The greater 


aracteristics 


In a 


to secure a I 


] 


he forging reduction is, 
erain structure obtained, and as a rule 
he best physical properties accompany 
the finest grain structure. 


secure this fo 





blade, it was neces- (Army-57-O-A) require that heat treat- 


orging reduction of ing be done in furnaces under proper 
pyrometric control. The heat treating 
department is very careful to see that 


the temperature of the furnace in which 
the material is being treated does not ex- 
Actual 
furnace temperature is usually about 30 
F. higher than shown or 


the finer the 
ceed the burning temperature. 


rging reduction in a 1 the tapalog of 


blade of large size very large ingot the recording thermometers. It has been 

uld be necessary, but recent improve- found that any temperature above 1020 

nts in the method of water cooling in- F. will burn the aluminum alloy. By 

gots has resulted in obtaining fine grain burning is meant the disruption of the 

ires In the s!I size ingots being internal structure of the metal and the 

sed destruction of its mechanical properties. 

The rough formed blade is next put in This itself goes back to the theory of 

he hub “blocking” die and the hub heat treating. By heat treating at a 

rmed high temperature it is found that a 

Fig. 3. Propeller blade shown in mgr —~ anger nagar — 

: . . go to compose the alloy results in a 
Figure 2, after being straightened poten gw 

signe 3 lomogeneous (solid solution) mass: 

When blades have been recorded on 

} the above described route sheet they are 

— , — , i hung on racks (Fig. 6), the test bars 

difficulties encountered in the handling being packed on the same rack (Fig. 7) 

the one-piece propeller This method of racking propeller blades 

Forging is carried out at a tempe ' is employed so that no propeller blade 

varying from 775° to 825° F. ( i will bear the weight inother. At the 

working, that is, forging i high temperatures employed in heat 

ture below 525° F., result g treating, if a blade to touch any ob- 

but is avoided due to the tendency 3 ject with any considerable pressure an 

metal to crack during 4 impression would be left on the surface 

Finishing work, such n the tip « | sf of the propeller blade. No blade is heat 

propeller blade is, ho I } treated unless accompanied by the test 

at this low temperatin bars of same number. Heat treating is 

The procedure with tl usually done in either steam or electric 

propeller will first be discussed in pit-type furnaces, the time and tempera- 

to keep unity in the narration. Ir } a ture being about the same as that re- 


forging of the blade for the 


] ] 1 
quired tor soaking the original ingots 


propeller, the ‘“tong-hold nd | After receiving heat treatment, the 
formed at the bottom of th x11 Fig. 4. Edge view of propeller blades are etched by dipping into a 
billet. Anv excess stock I blade, shon ing tong hold. The caustic soda solution, followed by a wash 
fractured end of the billet blade was made from the billet in clean water nd lastly they are 


Material of sufficient size from 


shown at 


the left. 











to cut at least four test bars is 
_— . s fractured o7 h 
cc aoa een aos Gs ne Pion Fig. 5. Face view of propeller 
+ ho tno rlig Ale acter peg al shine operation, the lade shown in Fig. 4. Blade 
dab about %” thick. T sa n sittin Manes shows preliminary hammering. 
structure in the test material whicl reaching erature in the 
correspond to that found in tl hood of 825° | The blade is 
it is necessary that the material recei\ nd rged in nishing” die 
the same percentage of forging red I ham! | it has been 
as the blade received. rged down to the re ed size, and is 
The test material is stamped with tl l and rep! l until reaching the 
number of the blade which it represents I ere it fills he dic 
It is then laid out for four or more te l tate me irgical control, a 
bars and sawed, after which the res rd is ke the hammers used, num- 


ing bars are wired togethe 


bars, which are turned over to the phys s, temperature of metal, date of 
eal testing laboratory iter re g ring nd descr n of torging be- 
heat treatment with blades The finished blades are then 
sponding numbers, are pulled for tens I vith their numbers, after which 
strength and elongation before blades ire loaded on racks and delivered to 
corresponding numbers are trimmed. It he reating department 

is important to remember that the proc- On arriving in that department, a rec- 
ess by which the forging ingot is mad ining detailed information is 


will affect the mechanical 
the metal in the propeller blade 


properties 





tment 


nd temperature 


yf each “heat” of 


aepartment 
i 


of preheating fur- 


may 
Dia 





The heat 


ilso has charge of 


} 
ies 
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erek White 


now on 


his Own 


Known to pilots, executives, and aviation graduates throughout the United States—formerly general manager of 
the Marshall Flying School and of the Parks Air College, formerly general sales manager of the Nicholas-Beazley Air- 


plane Co..—Derek White is now on his own! 


With associates prominent in aviation and in business, he announces the opening of the Guardian Aircraft Com- 


pany and the Guardian Air College. 


. 


After 15 years practical experience in the aviation industry Derek White will now produce and market a light 
plane—an airplane for everybody, to be in production in April—and in conjunction now operates his own ideal school of 


aviation. 

More men have | 
America! 
equaled by any one in 


1 


he United States! 


earned aviation under the supervision of Derek White than under any other individual in 
It has been said that Mr. White’s ability in sales promotion of airplanes and aviation products is un- 
He now offers an opportunity to every ambitious man who wants to get into 


iiation and who wants to make money once he has secured his training. 





nted 


Here is the most astounding offer ever made to aviation 
students. The vital problem confronting graduates of 
iviation schools heretofore has been to get started after 
training. Derek White has solved this problem. It is 
not necessary to hav It is not necessary to 
even have the price of an airplane when you have com- 
pleted your training! If you are really serious about your 
future in aviation then join the Guardian Air College 
now. The first 500 graduates will be offered the privi- 
lege of being the Guardian dealer in their district without 
the necessity of buying a ship! 


Complete Training 
in Commercial Aviation 


At the Guardian College you are not only taught actual 
iirplane construction and repair, the overhaul, operation 
ind maintenance of aeronautic engines, aerodynamics, 
theory of flight, and other subjects covered by other 
reputable aviation schools, but in addition will be taught 
factory production methods, airplane business and _ sales 
methods and the subjects found over 





arge capital. 





a period of years to be necessary if 
success is to be attained. 

The Guardian Air College Will 
Not Teach Flying because there will 
always be a tremendously greater de- 
mand for ground men—airplane and 
engine mechanics, foremen, superin- 
tendents, airport managers, produc- 


ST. LOUIS, 


500 Ambitious Men Who Want f 


e To Succeed in Aviatione 


tion experts, sales experts and airway engineers—than for 
. ! 
pilots! 

Only one course is offered which covers six months, and in- 
cludes the subjects you need, to succeed. 


Special Price if You Act at Once 


The price of this great course in Commercial Aviation, the 
inest training ever laid out or taught by Derek White in any 
school, is $300, which covers six months of thorough training. 

The first 50 students arriving at school in March may work 
out $150 of this outside of school hours, requiring only $150 
cash for tuition! 

If you want to succeed in aviation, if you want the finest train- 
ing money can buy, if you want to be one of the lucky 50 to get 
the full six months course for $150—take the next train for St. 
Louis. If vou want to start in aviation 
under the personal supervision of the 
Dean of all aviation school executives— 
take advantage of this offer! If you are 
one who instantly recognizes the most 
amazing offer ever made—leave imme- 
diately for the Guardian Air College at 
St. Louis. If you want further informa- 
tion send the coupon for a copy of Derek 
White’s new booklet “Saw the Heavens 
Filled with Commerce.” But act at once! 








GUARDIAN Arr COLLEGE 


GUARDIAN AIRCRAFT CO. : SecsPSEn 


St. Louis, Mo 
Derek White's 


GUARDIAN AIR COLLEGE new bok, “Saw. the. Hicavens Filled with « 
2502 Texas Avenue 


meree,”’ and details of your training. 


NAME 
IDDRESS 


MO. 





GUARDIAN 
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dipped in a nitric acid solution and again 
washed in fresh water. This results in 
the metal assuming a fine silvery appear- 
ance which permits any surface defects 
present to become visible to the naked 
eye. 

After etching, the blades are stamped 
with the heat treatment approval stamp 
and turned over to the forging 
ment which examines the blades 


depart- 
for any 


visible defects. After receiving the ap- 
proval of that department, the blades 


are again stamped with the Inspection 
O.K. and returned to the forge shop for 
restriking. This operation is to straighten 
the blades to true shape, and is mad 
necessary by the warpage resulting from 
the high temperature employed in heat 
treating. 


After being restruck, the blades are 


painted on the tonghold to indicate re 
iness for aging treatment. 
receive aging with the blades. 

The purpose of aging is to give an 
the 


Test bars also 


added hardness to metal. It 





Fig. 6. Method of racking pro- 
peller blades for heat treating. 





been found that all metals go thru 
natural aging, i.e., a hardening period 
caused by atmospheric conditions. This, 
however, does not occur to anv consider- 
able extent, and requires a long 
time. Artificial aging is that obt 
treating in furnaces at elevated tempera- 
tures for extended periods of time 

ficial aging permits the obtaining of a de- 
sired hardness in a brief time, and which 
will be consistent with the properti 
tensile strength and elongation. Brinell 
hardness (BHN) is the standard gauge 
for hardness determinations of aluminum 
alloys. 

The limits for time and temperature 
during aging are those at which the re- 
sults are negligible for the lower 
while the upper limits are affected by 


the heat treating temperature and 


period of 


ined bv 


limit, 


time, 
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Fig. 7. Method of packing test 
bars with propeller blades for 


heat treatment. 





ness does not meet specifications, bi 
are re-aged until arriving at the desired 


nd for the best results, the 
temperature should be one-third of that 


required for heat treatment, and the 


average 


time twice that required for heat treat- 


ent. 
After aging is completed, a BHN test 
t the required load (500 k.g. or 1000 k.g. 
ght, using 10 m.m. impression ball), 
s specified by that particular branch of 
1e government which contracted for the 
The BHN impression is 
ually secured by the use of a Richle 
BHN which is either hand 
perated, or driven by an electric motor 
1 large scale production. Both Army 
nd Navy specify 90 BHN minimum. 
If hardness is sufficient the blades ar 
tamped as approved and stacked for 


des, 1s made. 


machine, 


government inspection, but if the hard- 


des 


h irdne ss. 


To determine the quality of the metal 


being obtained at the hub end of the 
de, the tonghold is knocked off bv the 
forge shop inspectors. This leaves a 


fracture exposed which will give the de- 


ired indication of quality. 
On receiving test bars from the heat 
reating department, the physical i 


boratory machines one bar of each 





Fig. 9. One-piece propeller at 
completion of hand forging, 
showing final length and approxi- 


mate shape. 
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number for tensile strength and elonga- 
tion properties. The diameter of the 
standard test bar is .505 inches, although 
smaller diameters are permissible. 
Specifications require that all physical 
tests on government material be wit- 
nessed by the government inspector at 
the contractor’s plant, who certifies to 
their correctness. The fur- 
nishes the head resident material inspec- 
tor with an affidavit certifying to the 
correctness of the tests, a to the chem- 
ical analysis of the “heat” of metal. 
If the first 


meet specifications, the 


contractor 


vl 
na 


ulled” fails to 
test 


test bar “4 


remaining 





Fig. 8. Hand forging of one- 


piece propeller in preliminary 
stage. 





bars are machined and pulled until a 


passing result is obtained. Government 
specifications call for a tensile strength of 


55.000 Ibs. per sq. in and an elongation 


of 16.0 percent within gauge limits of 2 
inches. 
After passing the test bar results, the 


blade of corresponding number is given 

visual examination by the Inspector, 
who, if he finds it to meet specifications, 
stamps it with the insignia of the par- 
ir branch of the service which he 
Blades are then packed sep- 


] 


represents. 


arately in boxes for shipment to the 
manufacturer of the finished propeller 

The manufacturer on receiving the 
blades from the contractor, inspects 
them for any defects which may have 
ween overlooked. 

The blades are then machined and 
buffed to smooth contour to meet exact 
specifications for edge and face align- 


section thick- 


{ll steel hubs used for multi-blade 


resist 


ment, hub bolt holes, and 
ness. } 
propellers are cadmium plated to 
corrosion, and must meet the following 


specifications for physical properties: 





, 1929 


longa- 
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wit- 


ry 


XUM 


March, 1929 





and Aeronautics 





450 Miles since mornin g~ 


Travel Air builds eight types 
of airplanes—from a luz- 
urious siz sealed Cabin 
Monoplane with Pullman 
car appointments and com- 
forts, lo open cockpit. three 
sealed planes. Each is cor- 
rect in design, safe in per- 
formance, economical in op- 
eration and ready for any 
long or short flight 


The story of Travel Air is 
told in a fully illustrated 28 
page book which also de- 
sertbes all of ils planes. The 
book is free on request. 


two engagements filled and 


home in time for dinner” 


Breakfast at home—leisurely attention to office mail—Indian- 
apolis in time for luncheon—important engagements filled— 
and back to Chicago by early evening—Not an idle dream, but” 
an every day occurrence for the modern business executive who 
travels by air. 


Or again: 5 executives leave Wichita at 2 P.M. by air—fill en- 
gagements in Bartlesville and Tulsa, Okla.—and are back in 
Wichita at 6:35 the same day—300 air miles in safety and com- 
fort in a Travel Air Cabin Monoplane. The same trip by rail 
requires one full day, two all night railroad rides, and 50 miles 
bus travel—by automobile even longer. Both time and money 
are saved—efficiency increased. 


How to Save a Day—how to gain a day on competition, is fully 
answered by using a Travel Air Cabin Monoplane. It takes off 
quickly and smoothly; climbs fast; cruises at 100 miles per 
hour; and lands slowly, without shock. It is remarkably effi- 
cient and dependable. It is safe. Demonstrations will be gladly 
arranged without obligation, by any of the 126 Travel Air dealers 
Strategically located over the United States. 


TRAVEL AIR MFG. COMPANY 





The Standard of Aircraft Comparison 





WICHITA, KANSAS 
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Ultimate tensile strength (min.)...... 
135,000 Ibs. per sq. in 


Elastic limit (min.).............+++- 
Skink a aie die wals ee keer Loe. DOr sq. in 

Elongation in 2 inches. .....16.0 percent 

Reduction in area.......... 50.0 percent 


After receiving exacting balancing 
tests, blades are again passed on by gov- 
ernment representatives 

Propellers destined for the Army re- 
ceive a maroon finish, while Navy blades 
are left bright. 

Returning to the method of forging 
one-piece propellers, the last process de- 
scribed in the manufacture of this typ 
of propeller was that of hammering in 
the preliminary blocking di 

Due to the size of this type of pro- 
peller, forging is not done in the usual 
flat dies but the propeller is hand forged 
to approximate shape. (Figs. 8 and 

The tips of the propeller are next fr 
tured. If the first fracture does not dis 
close a satisfactory appearance, furtl 
fractures are taken, until sound metal is 
reached. 

The propeller blank is then forged in 
the standard die for this type. (Fig. 10 
Forging in the die extends to 30 inche 
each way of the hub. Following th 
operation the propeller 
stamped on the hub section 
ation succeeding is that of drawing dow: 
the tips of the blank in a tapered die, to 
the required length of the particular d 
sign specified. Following the drawing 
out of the tips, the propellers receive 
heat treatment corresponding to that 
given to the two-piece propellers; fol- 
lowing which they are etched to reveal 
any surface defects, such as cold shuts 
inclusions of dross and foreign materi 
cracks, laminations, etc. 

On passing inspection the forged blank 
is returned to the hammers for the re- 
strike. Following this operation the final 
shape of the propeller is laid out by the 
aid of a templet. 

With the templet shape impressed on 
the blank, the propeller is taken to a 
band saw and the surplus stock cut off 
Test bars are obtained from this surplus 
stock, and are numbered to correspond 
with the propeller. Four test bars are 
taken from each propeller, two of which 
are sent to the customer with the pro- 
peller, which is aged by him according 
to his own technique. 

Propellers are not shipped until th 


other two test bars have been aged sepa- 
rately and the physical properties ob 
tained. They are then boxed and dis- 
patched to the customer. 

On receipt by the customer. the bl 
is examined, machined, buffed, and |} 
anced. A shaft hole is then drilled in the 
hub and the propeller tested 

In describing the manufacture of this 
last type of propeller, the type 
twisted from a rolled slab of the alloy 


{) 
) 


number is 
The ope! 
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has not been given a prominent place due 
to the fact that very little information 
is to be had about the manufacture of 
this type of propeller. This 
while considerably cheaper than forging, 


process, 


does not give a propeller nearly as strong 
s the forged although it is very 


much superior to wood or fibre-compo- 


article 


te propellers 

The rolled and twisted duralumin pro- 
1] iv be classed as semi-flexible. It 
of rolled metal 1% of an inch to 
1 inch thick, annealed, and cut to the 
desired shape. The tapering in thickness 
is begun a short distance from the hub- 


we Ut 


peuer m 


mace 


‘ ] + 
center and Is con 


t which point the thickness is from 
1/12 of an inch to 4% of an inch. The 


des are twisted to the proper pitch 

d he treated fter which they are 

ed to admit the propeller shaft, and 

n mounted on : lly shaped steel 
hil 

\ big advantage of the duralumin pro- 

er is the thrust ere ted by the profiles 


Fig. 10. One-piece propeller after 
die forging, showing twist given 


to propeller. 





small, this contributes to thrust, 


Although 


also 


rd the root of the blades 
cooling blast of air against 
which is very 
that 
The profile Ss in this portic n of a 
and 
pacity ol 


seful when a radiator is used at 
} poorly 

d, serving more in the ca 

th, and do not create enough 

to carry even their own weight. 


very few cases on record 
1] propellers have 


Of the known eases, 


lures have been due to the tip 
go While the blade was in motion 
) mining the blade at point of fail- 
I ually been found that the 


which 


ontained numerous dents, 


inued straight to the 
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when of sufficient depth resulted in a fail- 
ure from fatigue. A few fractures on ex- 
amination have been found to be of a 
crystalline structure, a condition unusual 
in aluminum alloy. Physical properties 
obtained in the vicinity of the fractures 
of the crystalline structure have been 
found to be good in practically all cases. 

While aluminum alloys are being put 
to new uses daily, especially as concerns 
the manufacture of aircraft, a 
which has but recently been put on an 


metal 


increased production basis is attracting 
That metal 
is magnesium together with its alloys. A 


the attention of engineers. 
brief survey of the advances made in its 
production for aeronautical use follow: 
Through recent improvement in the re- 
fining of magnesium ores found in vari- 
ous European deposits, there is a 
sibility of its supplementing aluminum 
alloys for aeronautical uses. Magnesium 
is the only metal lighter than aluminum 
| possibilities at the 


pe s- 


possessing commercia 
present time. It has 
of 1.74 compared to 
aluminum. 


specie gravity 


that of 2.70 for 
Previous to this time various organ- 
izations have attempted to forge mag- 
nesium, but have met with little or no 
German 


which have pioneered in this work found 


success, aircralt organizations 
that their forgings disintegrated on com- 
ing in contact with salt water after about 
This has been found 
to be due to minute quantities of zine 


one yeur’s service. 


present in magnesium from German de- 
posits. 
Late in 
succeeded in 
cellent 
cessfully 
French deposits have been found to be 


1927, a French 
making 
and 
withstood 


organization 
forgings with ex- 


results, which suc- 


lorgings 
corrosion tests 
or a superior quality 
This alloy, of 
sition of 98.5 percent magnesium, balance 


an approximate compo- 


copper and iron, has been made into one- 
piece propellers, which in comparison to 
the old two-piece wood propeller with 
steel hub, weighed 
wood propeller, whose weight 
k.¢. The English Bristol aircraft engine 
crankcase has been stamped successfully 


32 k.g. against the 
was 39 


from this material. The manufacturers 
have made the entire engine of the alloy 
except for the connecting rods, valves, 
and parts subjected to heavy strain and 
wear. 

European manufacturers have also 
forged piston from both 
and this re- 
gard surpassing Ameri 
who still cast pistons by 
does not give a product that can com- 
that produced by 


successfully 
magnesium aluminum, in 
n manulacturers 


method which 


pare in strength to 
forging 


The greatest difficulty which has been 


encountered in forging magnesium has 


been the tendency to crack and laminate 
(Continued or 97) 
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An Entire Aviation Course in 


Richard Arlen in “Wines”, 
Courtesy Paramount Pic- 
tures. 
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Two Great Books 


These two up-to-the-minute authori- 
tative volumes on Aviation bring you a 
comprehensive aviation course  be- 
tween the covers of two inexpensive 
books. EVERYBODY’S AVIATION 
GUIDE brings you 600 questions an- 
swered—a text for laymen, students, 
beginners and enthusiasts, and MOD- 
ERN AIRCRAFT, covering every type 
of aircraft, their construction, opera- 
tion, control and flight completes the 
information every aviator, builder, me- 
chanic or ground-man requires. 

Written by the well-known Major 
Victor W. Pagé, U. S. Air Corps Re- 
serve, and member S&S. A. E., you get 
the years of technical and practical ex- 
perience of a great flier, an excellent in- 
structor, and an authoritative engineer. 


Examine These Books for 5 Days 
at Our Risk 


Send the coupon and examine these 
two great books. Both are written by 
the same great instructor. Both are 
used in hundreds of ground and flying 
schools. Both are standard, reliable 
texts written in language you can easily 
understand. 

EVERYBODY’S AVIATION 
GUIDE teaches aviation from the be- 
ginning. Gives and answers 600 im- 
portant questions. Contains complete 
information necessary for U. §S. Gov- 
ernment license. Explains every prob- 
lem up to first trial flight. Indispen- 
sable to students and beginners. 247 
Pages. 140 Illustrations. Price $2.00. 


MODERN AIRCRAFT is used as 
authentic reference and text book 
everywhere. Just off the press. Invalu- 
able to pilots, mechanics and aviation 
officials. Explains every aircraft detail 
—engines, instruments, flying, airports, 
modern planes and dirigibles, etc. 400 
Illustrations. 23 Tables. 855 Pages. 
Price $5.00. 


Enclose No Money—Just Mail the 
Coupon 

This convenient coupon brings either cone or 
both of these great books to your address. Look 
them over for five days. If not thoroughly de- 
lighted with them, return the shipment for com 
plete refund. Clip and mail the coupon at once 
Do so now. Norman P. Henley Co., Dept. 5 
2 West 45th St., New York, N. Y. 


Use This Convenient Coupon. Mail it 


Now 
eoocecernrere ar oe 
| Norman P. Henley Publishing Co., Dept. 5 | 
| 2 West 45th Street, New York, N. Y. | 

Gentlemen: Please send the book (or books) checked 
l below With the understanding that I have the | 
privilege of examining the shipment for five days I 
| will give the po —. bin purchase price and post | 
age as a deposit If satisfied I will r rn | 
| books and you will refund My mont Otherwise 
| I will keep them and not pay you another cent | 
| Check here | 
| EVERYBODY'S AVIATION GUIDE, 347 pages | 
$2.00 
[ ODERN AIRCRAFT, 855 pages, $5.00 
| ) Check here for catalog of all Henley publicatio | 
| Send to | 
| AGGIOEB cccccccccece | 
| Ge ccccccccccesces ° | 
INOTE If you enclose remittance with this cou | 
pon, we will pay postage charges nd 
| allow you the same generous 5-day return privilege | 
(No CC. O. D. shipment to foreign countrie or | 
| Canada.) 
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Sub-Arctic Gasoline (aches 


LYING in a Fairchild cabin plane 

a party of prospectors leave their 

supply ship on the western shore 
of Hudson Bay, and pass into the in- 
terior of the Barren Lands. On all sides 
of them are hills, some rising a few hun- 
dred feet, others up to a thousand feet, 
while heavy fog enshrouds the whole. 
Below is a river. The hills are made 
of enormous rock formations, polished 
smooth by the glacial advance of thou- 
sands of years before. The roar of the 
400 horsepower engine breaks the death- 
like silence of the countryside, and a few 
hours later the prospectors land on some 
unnamed river or lake, take out the food 
and gasoline supplies that they have 
brought along, and make camp. The 
plane leaves them for the ship and an- 
other load. 

More than a thousand miles to the 
west a Fokker cabin plane swings along 
over tree-clad hills and mountains, Gaso- 
line in drums and a few passengers are 
in the cabin. The plane roars over moun- 
tain and valley, with its human and 
liquid load, to come to anchor on the 
shores of the Nahanni River in Canada’s 
Northwest Territories, 300 miles from 
the nearest outpost. 

Back 1,500 miles southeast a number 
of planes are found transporting men and 
gasoline and food supplies into the in- 
terior of Northern Ontario, to various 
places a few miles or hundreds of miles 
north of the transcontinental railway 
line. Amphibians and pontoon-equipped 
planes are used, and many planes are 
passed in the air. 

What is all this about? 

One Canadian mining company, the 
Northern Aerial Minerals Exploration 
Limited, founded but a year ago, placed 
in Canada’s northland and sub-Arctie 
this summer 50,000 gallons of gasoline 
at $1.25 a gallon and food for two years, 
in twenty-five different caches spread 
from the eastern shores of the Hudson 
Bay to the interior of the Rocky Moun- 
tains of the Northwest Territories, cover- 
ing an area hitherto only accessible by 
canoe and slow once-a-year schooners 
which ply up to the Arctie Ocean over 
inland waterways. 

Never before has such a big task been 
done in the northland in such a short 
space of time. The best engineers in 
Canada and the United States, who knew 
the country to which this vast amount 
of food and gasoline was going, deemed 
five years a conservative time to get it 
in. But with the use of the airplane, 
together with as many river schooners 





By James Montagnes 


and supply ships as it was possible to 
charter, that vast quantity of supplies 
was brought in and all the men, save a 
few, were brought out again before 
freeze-up early in October. 

Behind the enterprise is Jack E. Ham- 
mel, veteran mining prospector and 
financier. Three years ago he found the 
value of the airplane when he flew out 
in an hour over a trail that it had taken 
him twelve days to cover some weeks 
before. Since then he has boosted the 
airplane for mining. 





Assembling a canoe just brought 
in by plane on the banks of the 
Nahanni River. 





Early in June the schooner “Patrick 
nd Michael” left North Sydney, Nova 
Scotia, with about 40 prospectors on 
board, 1,000 drums of gasoline, and 
enough food and medical supplies to 
equip half a dozen caches in the Hudson 
Bay district for two years and several 
more for shorter periods. About the 
same time a train left Edmonton, Al- 
berta, for Fort MacMurray, on the 
Athabasca river in northern Alberta. 
750 drums of gasoline and food supplies 
for more than a dozen caches were car- 
ried by the train to the farthest north 
railway point in the province. 


The ship sailed up the coast of Labra- 
dor in record time and without mishap 
passed the Button Islands and so pro- 
ceeded into the Hudson Straits. On 
either side loomed forbidding mountains. 
Here and there ice pans floated down the 
Straits on their way to the Atlantic 
Ocean. Now and again a Fokker mono- 
plane was seen overhead, one of the six 
on patrol by the Canadian government 
for weather and ice conditions in that 
district. The good ship “Patrick and 
Michael” continued on her way and as 
she neared the junction of the Hudson 
Say and the Hudson Straits she changed 
her course and went southward. Down 
the east coast with its towering cliffs the 
ship made its way to Port Harrison 
where some of the stores and some of 
the men were landed. Then onward hur- 
riedly the ship went because she had 
to make a complete circle of the Bay 
and get out of the Straits before freeze- 
up. She stopped at Richmond Gulf a 
little farther down and here two years’ 
supplies were left. Several more stops 
on the east coast and the ship proceeded 
down James Bay. Leaving supplies at 
Moose factory,.an important trading 
post, she sailed up the west side of James 
Bay and back into the Hudson Bay 
where she stopped at Churchill, the new 
terminus of the uncompleted Hudson 
Bay Railway from Winnipeg. Rushing 
northward again and making several 
other stops she reached Chesterfield In- 
let, the ultimate goal of the expedition, 
but not the northernmost. Having un- 
loaded a great quantity of gasoline, food, 
building material, and two powerful 
radio transmitters, the ship headed north 
to Repulse Bay on the Arctic Circle. 
Here also she left enough supplies for 
several years and came south again to 
Chesterfield Inlet. 

The radio equipment she left has since 
been in constant touch with Ottawa, 
more than 1,500 miles to the southeast. 

Up Chesterfield Inlet she tried to make 
her way but her work was done. She 
struck a reef. Despite all efforts she 
could not be dislodged. Now the “Pat- 
rick and Michael” is frozen jn solid in 
the sub-Arctic far away from her home 
port at North Sydney, Nova Scotia. 

With the supplies landed at each point 
it was but a short matter to make the 
necessary caches and build enough huts 
to house the few parties of men in the 
country. At Chesterfield Inlet the air- 
plane came into use for transporting the 
men and supplies 210 miles farther in- 
land at the top of Baker Lake. Flying 
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You must not 


learn less than 


enough! 


KK KKK OE OO EXE XX 


Upon the thoroughness of your training as 
a flyer depends not only your future in 
aviation, but your life itself. Listen, then, 


to this— 


A N N O U N : E M E N T Only 15 minutes by motor Perks Airport 
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Louis 


ee 
to the downtown district of St. 


BY AMERICA’S LARGEST COMMERCIAL AIR SCHOOL 


NEW standard inevitably to be 


accepted by every honest, pro- 


gressive flying school. 

Hereafter, Parks 
graduate no 
student with- 
out training 
sufficient to fit 
him for quali- 
hcation fora 
Department of 
Commerce 


Pilot Ss 
License 
From Feb- 
ruary I5, 
1929, our 
Private Pilot’s Course insures every 


student 20 hours of supervised flying 
instruction so that at its close he has 
not only the foundation for a safe and 
successful flying career, but has spent 
enough time in the air to take the De- 
partment of Commerce examination for 
a Private Pilot’s License. 

As heretofore, our Advanced 
Pilot’s ( guarantees our 


students the so hours fiving time 


{ 
ror a 


ourse 


necessary for examunatior 


Jhte Worldhi Largest Ciwtkan dcr dcehrocot 
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Department of Commerce License as a Lim- 
ited Commercial Pilot, with the right to 
carry passengers in airplanes licensed by 
the United States. 


Breadth of Training— 
must be vours if 
vou seriously 
contemplate a 
career in the 
fascinating and 
profitable busi- 
ness of fiying, 
just as it must 
be vours tor 
vour own safety 
if vou intend to 
take up flying as 
a sport. 

See, then, the 
features that 
make Parks Air 


College the finest 
and most completely equipped flying school 
in the United States—that have made it the 
the 


largest Commercial Flying School in 
country, 

New production airplanes used 
exclusively—a fleet of 20 ships. 

Only experienced and Licensed 
Transport Pilots employed as in- 
structors—12 of them to serve you. 

Airplane, engine and navigation 
experts to teach you in 
the class room—the 
finest instructors that 





the ranks of the Army, Navy and Univer- 
sity staffs. 

Complete shop equipment including 
Whirlwind, Caminez, Hispano-Suiza, Velie, 
OX-5, and other modern power plants. 

Dormitories, cafe and recreation room 
for students, ample housing facilities for 
those who want to live away from the field, 
modern class rooms and shops —a plant 
that cost more than $200,000—a flying 
field that is a favorite stop for cross-country 
pilots. 

If You Investigate— 
| 


it’s a foregone conclusion that vou will de 
cide to come to Parks Air College. You 
can’t afford to do anything else. Remember 
too, that despite its pre-eminence, Parks Air 
College training costs no more than train- 
ing in an ordinary school. 

If you want further information before 
making vour decision, let us give it to v« 
Write for “Skyward Ho!” a fascinating, i 
lustrated book describing Parks Air College 
and giving the reasons for its leadership 
Here’s the coupon, just below. Sign it 
get it off in the next mail. 


And Incidentally — 


when vou receive the catalog, pa) 
particular attention to our promise 
of a job in the Parks organization 
to students who obtain their Lim- 
ited Commercial Licenses. IT’S 
AN OPPORTUNITY WITHOUT 
PARALLEL IN AVIATION 


and 





could be obtained from 





Send me 


Vame 


Parks Air College, Inc., 
206-N Mo. Theatre Bldg., St. Louis, Mo. 


PARKS @et COLLEGE* |" 


206-N Missouri Theatre Bldg., ST. LOUIS, MO. 


Ho!” please, with fr det 


“Skyward 


courses, 
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ANNOUNCEMENT 





The outstanding sport and training plane 


of the world 
AVRO AVIAN 


will be manufactured under royalty 
_ rights in the United States with the 


trade-mark Whittelsey Avian. 
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Safest, easiest to fly, most dependable 
The AVIAN 
holds the following records: 


A \ 


First solo flight, England to Australia 
Fastest time, England to Australia 


Longest flight ever made in a light aeroplane 

















| 
| Longest solo flight ever made 
Fastest time, England to India 
First non-stop flight, London to Rome 
~ | National distribution of the Whittelsey AVIAN is planned. 
AA | \ Interested and responsible parties are invited to write 
| SP for information concerning distributorship in zones 
| 7 . 
So Ni throughout the country. 
oc” 5 . 7 
See the AVIAN at the New York Air Associates, Inc., 535 Fifth Avenue, New York 
rn Sores (hangar at Curtiss Field), have been appointed distributors 
Air Associates, Inc. 5 
for the New York zone. 














WHITTELSEY MANUFACTURING COMPANY 


(formerly Whittelsey Body Company) 


GENERAL OFFICES AND PLANT, BRIDGEPORT, CONN. 
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A Fokker and a Fairchild at a 
supply base on an unnamed lake 
in the mountains near the bound- 
ary of the Yukon and the North- 


west Territories. 





a Fairchild against the prevalent north 
wind which raced along at 40 and 60 
miles an hour was most difficult. The 
course lay east and west following the 
water route all the way, while hills 
towered on both sides. On one occasion 
luck was with the pilot. As he went 
from Baker Lake east to the Chesterfield 
Inlet the wind was with him. When he 
changed his course later on in the day 
and flew west again the wind also 
changed its course. The 420 mile trip 
was made that day in three hours flying 
time, both times carrying a load of 2,700 
pounds. 

And on yet another occasion the roar- 
ing winds of the district helped the pilot 
when he made a southward bound trip 
of fifty miles in fifteen minutes with a 
full loaded ship. Imagine 200 miles an 
hour in a country which up to this year 
has only known the canoe and the dog 
team as its fastest means of transporta- 
tion! 

To fly by the aid of the compass has 
become the accustomed thing. But the 
pilots who flew in the Hudson Bay Dis- 
trict this year came. back with tales of 
woe. Chesterfield Inlet is but a scanty 
500 miles to the south of the Magnetic 
Pole. The compasses became useless 
Fach ship carried two compasses, one 
regulation instrument and one precision 
compass, while usually the pilot himself 
carried a small cheap compass on his 
coat. Yet even with all these precautions 
landmarks were the main guide since the 
compass varied from thirty to fifty de- 
grees in any one place and it was not an 
unusual thing to have the compass vary 
fifteen degrees from its true reading after 
flying one hundred miles. 





Meanwhile, the train which had left 
Edmonton for Fort MacMurray reached 
its destination, left its cargo, and steamed 
back to work on more southerly lines. 
There are only a few boats which sail 
the inland waterways of the Northwest 
Territories. The Hudson Bay Company 
operates them. For the first time during 
the more than 250 years of its career, the 
company gave wholehearted assistance to 
this gigantic private enterprise which was 
going to open up the mineral wealth of 
the northwest. Up the Athabasca river 
to the lake that bears that name the two 
small schooners made their way. At the 
lake some of the supplies were left to 
be flown inland to waterways inaccessible 
by boat. Now the schooners sailed up the 
Slave River to Great Slave Lake and here 
they left their supplies. From here the 
Fokker plane made daily trips to the 
Nahanni River, to the Liard River, and 
» other unnamed lake and river sites 
which had been picked by the aerial di- 
rector of the company, Captain Harry A. 
Oaks, considered one of the best flying 
men in the Dominion 

The flying captain took load after load 
of supplies inland. Canoes which could 
be assembled once they reached their 
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destifiation were carried. When the pros- 
pectors landed at some forest covered 
mountain side, lake or river shore, they 
unloaded their food and gasoline and 
their portable canoes. Had they made 
the same trips in the old way it would 
have taken them six weeks to cover the 
distance they had just come in three 
hours. 

Their path led over mountain and val- 
ley, over inaccessible ranges sometimes 
so rugged in character that landings could 
not be made over distances of one hun- 
dred miles. The pontoon equipped plane 
flew through heavy fog which often hid 
the mountain ranges. At other times the 
weather was clear and the heavily tim- 
bered nature of the country stood out in 
strong comparison with the Barren Lands 
around Chesterfield Inlet which were 
equally far north. The growth of heavy 
timber in that northwest district is stated 
to be due to the breezes blowing in from 
the Pacifie Ocean, crossing the lower 
mountain ranges. 

Captain Oaks was impressed with the 
difference in vegetation between this 
northwest part of Canada next to the 
Yukon, in which he operated this sum- 
mer, and the region around Hudson Bay 
where he also did considerable flying not 
only this year but in previous years. 

“You fly out of Churchill northward 
bound and soon after leaving the smooth 
waters of your seaplane base, you see a 
small clump of trees, perhaps six in num- 
ber. That is the last stick of timber of 
any kind that you see north of Churchill,” 
said Captain Oaks. 

The operations of the company also in- 
cluded the mining regions in Northern 
Ontario where hundreds of mines are 
now in active operation. Beyond the 
railway, transportation of men and sup- 

(Continued on page 103) 





On the Liard River, Northwest 
Territories, where a temporary 
base was constructed. 
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ted HINK of it! You can learn Aviation where Lindbergh learned. hj, / 
om Today, at the Lincoln Airplane School, you get the same complete, 
e!] | thorough instruction we gave “Lindy” back in 1922—with the adv an- 
\ tage of greatly increased facilities. We are now one of the finest 
the equipped civilian air schools in this country. Have more than 
his $350,000 worth of buildings and equipment. Our own private airport. 
he Plenty of the famous new-production, government licensed Lincoln 
m- Page training planes. And licensed transport pilot instructors. We are lo- 
i ited in the same building with the great Lincoln Page Aircraft Factory. Students working on wings. 
ot Complete Mechanic and Pilot Courses 
At Lincoln you work under actual factory and flying field conditions. Con- 
rd | struct and repair fuselages, wings, ribs, landing gear and all aircraft parts. 
th | Work on great aero motors—Wright, Curtis and other famous makes. You 
a learn aerial navigation, meteorology, work, factory production 
methods, etc. 
oe We start you on the flying field the first day. You sit behind a whirring < 
ae propeller, stick in hand, and soar up into the sky. A competent instructor 
. accompanies you. We teach you straight flying, cross country, acrobatics, == 
emergency landings—everything you need to be a reliable pilot. Our pilots Student just landed from his 
~ —_— t ” n up more than 100,000 passengers from our airport without a single first solo flight. 
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A Job for You in Lincoln 
r Lincoin now has three large air- __ help students find part time work to 
; ports and two modern airplane fac- ?* Ses apes © ae & Cee 
ing if necessary. 





tories, marketing their planes all 
over the U. S., Canada, Mexico, 
| and Central and South America. 
f It is a clean, ideal modern city of 
80,000 population with 17,000 stu- 
dents attending the State Univer- 


Get Proper Training—NOW! 


Come to the Lincoln School where 
Lindbergh and many other heroes of 
the sky got their start. This school en- 
joys a wide reputation as a safe and re- 
liable institution, and therefore, attracts 
the higher type of men. Students come 
here from all parts of the 
world. Men from sixteen 





Factory engineer explaining to student 
construction of engine carrying frame, 


sity and five other colleges located 
here. Unexcelled for its high 
moral and educational standards. Lo- 
cated in a plains country where any 
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Low Tuition, living expenses 
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Women students and instructors at Curtiss Field. Margery Brown stands at the left. 


What -Aen Flyers Think of 
omen ‘Pilots 


WELL-KNOWN air-mail_ pilot, 
questioned as to what he thought 
about women going in for avia- 
tion, retorted that it wouldn’t be print- 
able! Assured that his opinion would be 
carefully censored before publication, he 
consented to cite a few of his objections, 
which, (carefully censored) follow: 
Women make poor pilots because (1) 
they are too emotional, (2) they blow up 
in a crisis, (3) airplanes are mere play- 
things to them, (4) their flying is not 
constructive, since they cannot use it as 
a business, (5) they usually enter avia- 
tion for publicity purposes only 
Another pilot of equal experience, who 
is also a field manager, replied that ten 
percent of the women have enough in- 
telligence to learn to fly, and the other 
ninety percent haven't! 
This is a hard indictment. But I have 
survived severe blows where men flyers’ 
opinions of women flyers are concerned. 





By Margery Brown 


To be quite honest, 1 have yet to find a 


pilot who whole-heartedly endorses the 


idea of women flying. If one assures you 
that he approves, beware of taking him 


at his word; he’s only being polite; dig 


a little deeper and you'll find a sharp 
resentment or downright opposition. 

Women, so a third pilot informed me, 
don’t take flying seriously enough, and 
they haven’t the proper qualifications. 
They are far too inconsistent. 

“Tf a woman had to make a forced 
landing,” he explained, “she would pick 
out a field, and immediately change her 
mind; pick out another, get nearly there; 
change her mind again, start back to the 
first—and crack up midway between 
them!” 

He added that due to temperamental 
tendencies, women make poor automo- 
bile drivers, and they will make equally 
poor pilots for exactly the same reasons. 

These arguments are sound. Men 


flyers aren’t nursing a grievance without 
reason. But it so happens that I am a 
member of the sex that is under criticism, 
and having derived incalculable benefit 
from flying, 1 am compelled to defend a 
woman’s right to fly. 

Yet I see the man’s viewpoint, and | 
agree with him. On the whole, I think 
he is right. Women are not well fitted 
by temperament for flying under pres- 
ent conditions. 

But, what of it? 

Let them change their temperament 

What are some of the objections? (1) 
Women 
up in a CTISIS. Here are two reasons 
cited. The idea is, that in order to be a 
good pilot, one must be calm, unemo- 
tional, and have control of his mental 


re too emotional, (2) they blow 


reactions. 

So, the barrier to women becoming 
good pilots is not the fact of sex at all; 
it is their apparent lack of the essential 
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QuALIFY FoR A Position IN 
Our AIRPLANE Factory / 


We will give you a Permanent Joh upon completion of 
your Course of you Qualify , 


tion if he can qualify! You will have permanent work 
—the jobs aren’t the kind that “run out” in a day or 
so! 


“a 









Our affiliated company wants you and one hundred 
and fifty other properly trained, qualified men to 
work in its metal monoplane factory at full time 
positions! 


You are needed by April! If you are ambitious and 
red-blooded and able and willing to finance yourself 
through our Complete Aviation Course, your future 
is assured! This is your chance to lift yourself out, 
above the underpaid throng! 


Now every live, active student of Marshall Flying 
School has a full time job waiting for him at gradua- 


Production has to be started immediately on this 
latest, efficient type monoplane and Marshall Gradu- 
ates get the salaried positions in the order of their 
graduation. 


Think it over! This is your chance to get into the 
most fascinating of careers. By accepting our offer 
now and training before March, you have a guaran- 
teed future! 


In addition to getting a job in this monoplane factory, you get the most thorough and complete aviation training course 


offered anywhere and at the lowest tuition rates in America. 


Marshall Flying School, “The College of the Air.” can not be considered as a trade school. Training is scheduled and con- 
ducted strictly on a university basis. And only at the “College of the Air’ can you get departmentalized instruction in regular 


courses based on university methods. 


Only at the “College of the Air’ can vou get training on all the popular tvpes of new training planes; only at the “College 
of the Air” can you get the complete, thorough, practical training and well-taught theoretical instruction! And only at the 
College of the Air’’ do yon get 300 hours of such quality ground instruction free with your flying course 


Don’t delay taking advantage of this splendid opportunity! 


All yeung men over 16, who are seriously interested in getting into aviation as a profession, should write or wire today for our 


exceptional offer and Free Illustrated Catalog. 


Standard training prices: 10 hours, $245.00; New Production prices: 10 hours $298.00; Ground School, 300 hours $75.00 


(Free with Flying Courses). 


MARSHALL FLYING SCHOOL. Ine.. 


ae 116 North English 


! 
! 116 North English, 
Marshall, Mo. 
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MARSHALL FLYING SCHOOL, Inc., 


I am interested in your offer. Tell me how 1 can succeed in 
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mental qualities. That ought to be quite 
clear. 

But mental qualities are primarily 
thoughts, and thoughts are not the ex- 
clusive property of the male sex. There 
is nothing to prevent women from learn- 
ing to think the thoughts men think 
about flying. A woman is a free moral 
agent where thinking itself is concerned 
She can have wobbly, inconsistent, in- 
decisive thoughts; or else she can hav 
cool, calm, collected thoughts. The way 
she thinks determines the way she flies 

If one is content to be a fair-weather 
flyer, and is satisfied with occasional 
“field hopping,” there is very little risk, 
that is certain. But who wants to circle 
around and around a field indefinitely ? 
If one is at all venturesome, forced land- 
ings or other difficulties are a possibility, 
let it be admitted. The question is: how 
are you, &@ woman, going to react to 
trouble? 

If you let your equanimity be dis- 
turbed when a hat turns out all wrong 
and makes you look a fright, ten-to-one 
you'll let that same equanimity be dis 
turbed when a few cylinders begin cut- 
ting out! For the truth is, that if you 
want to be composed and to think clearly 
when you fly, you will have to cultivate 
clear thinking and composure under all 

ll become a 


circumstances. Then it 
habit with you, and won’t desert you in 
a crisis. You can’t very well let yourself 
boil over with rage because a man (hus- 
band or otherwise) breaks an engage- 
ment with you, and then go into the 
air and take it calmly when a motor 
suddenly breaks its engagement with you 

They say that if one does not get 
excited, or lose his head, accidents can 
often be averted; or at least, personal 
injury can often be averted. But if a 
woman loses her head half a dozen times 
a day on the ground, she is bound to 
lose it frequently in the air 

The time probably will come when fly- 
ing will require no more ability than 
automobile driving requires now, but that 
day is still quite distant. At present 
flying demands discipline, mental and 
physical. It is well that women should 
understand this fact, before they rush 
into aviation. Women need discipline 
even more than men need it. Then, why 
should men think these moral benefits 
accrue to themselves alone? 

If one were flying in the right spirit 
and really trying to overcome her faults, 
by degrees her nature would be trans- 
formed, and she would become a different 
person. 

Nothing would do the average woman 
more good than to spend a few months 
working in “the shop,” which is operated 
in connection with most flying fields 
Here planes are mended, and motors re- 
paired and overhauled. 

These men are occupied, they haven’t 
time for the amenities and pleasantries 
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most women expect. If one borrows 
tools and neglects to return them, her 
femininity doesn’t soften the sharpness 
of the reprimand. She is told bluntly 
that if she can’t return tools to their 
proper places, she had better give up 
working in the shop. When she starts 
gossiping agreeably with an harrassed 
mechanic, he curtly says that he is busy, 
and turns his back. 

If her vanity survives it, this is the 
best possible cure for what ails a woman! 
She learns to do exactly what the rest 
of them are doing—pay attention to her 
job. When she learns to pay strict atten- 
tion to what she is doing, she will have 
overcome one of her most obvious faults. 

The air mail pilot mentioned at the 
beginning of this article, who claimed 
that woman’s flying cannot be construc- 
tive, certainly was mistaken. It should 
be remembered that the word “construc- 
tive” isn’t limited to mere money mak- 
ing. Anything is constructive that teaches 

woman to mind her own business. 

The contention that most women enter 

viation for publicity purposes only 





Many women are thinking of 
taking up flying—and to 
these Margery Brown gives a 
message, telling them what 
they can expect—and what 
they will gain from the ex- 
perience. She is not only 
“for” flying, but believes that 
it has a definite value in the 
life of women who are able to 
take it up seriously. And— 
there is something of interest 
for the men in what she has 
to say. 





uld have borne more weight a year 
igo than today. Newspapers aren’t giv- 
women flyers nearly as much pub- 
licity as they did, and this is something 
to be thankful for, because the public 
has grown weary of persistent harping 
on the personal note. That sort of thing 
is dying out 
His claim that women are too emo- 
onal is a sensible objection. This de- 
fect is responsible for about three-fourths 
of their misery, and the sooner they get 
over it, the better. It is a quality that 
does nobody any good, and it can be 
eliminated. The main reason most women 
ire emotional, is because they have 
nothing better to do. Let them get in- 
terested in aviation, and they will quickly 


become less emotional—or else be forced 


to give up flying 

I was exceedingly amused one day at 
2 remark made by a pilot who was sell- 
ing tickets for passenger flights. I said to 
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him, “Aren’t women more willing to fly 
than men?” 

“Yes,” he replied earnestly, “on Sun- 
days they are; but not on week days.” 

I laughed heartily at the time, but in 
thinking it over I discerned what is prob- 
ably the psychological reason. On Sun- 
days, women are dressed up in their best 
clothes, are stimulated, looking for ex- 
citement, for a thrill, for “something to 
happen”; hence they are receptive to the 
suggestion that they fly. 

Now, a man would never fly because 
he was dressed up in his best clothes, and 
emotionally stimulated. This incident il- 
lustrates the fundamental difference be- 
tween a man and a woman. It is one of 
the basic reasons for men flyers’ objec- 
tions to women entering aviation. They 
think women are apt to be too flighty 
and harum-scarum about flying. 

If you are a woman, and are coming 
to the flying field seeking stimulation, ex- 
citement and flattery, you had better 
stay away until flying is a little bit safer 
Where women are concerned, at least, sex 
and flying are a very poor combination 
Sex means vanity, and it is almost im- 
possible to fly safely, if you are thinking 
of how you look or the impression you 
are creating. One needs to concentrate 
all of his attention when flying, and a 
self-conscious person cannot do that. 

If you have visions of yourself cutting 
capers in the air, and thrilling your ad- 
mirers, perhaps you had better postpone 
flying for the time being. If you are 
planning attractive costumes, and won- 
dering what color most becomes you in 
a flying coat—again, perhaps you had 
better postpone flying for a while. 

But, if you are thinking that flying 
will develop character; will teach you 
to be orderly, well-balanced; will give 
you an increasingly wider outlook; dis- 
cipline you, and destroy vanity and 
pride; enable you to control yourselt 
more and more under all conditions; to 
think less of yourself and your personal 
problems, and more of the sublimity and 
everlasting peace that dwell serene in the 
heavens ...if you seek these latter 
qualities, and think on them exclusively, 
why—FLY! 

It will not matter to you what men 
flyers think of women pilots. 


Carlsbad Aero Club 


C. E. Line, Shop Instructor of the 
Oceanside-Carlsbad Union High School, 
Carlsbad, California, has developed a 
wonderful aero organization among the 
boys in his school. The club meets every 
Wednesday at 11:30 A.M. for theoreti- 
eal instruction. The school is making an 
effort to secure equipment from the 
Army and Navy Air Services as other 
high schools have done throughout the 
country. 

















rch, 1929 
ng to fly 


‘on Sun- 
days.” 

+, but in 
1S prob- 
Un Sun- 
1eir best 
lor ex- 
thing to 


e to the 


because 
1é€s, and 
dent il- 
nce be- 
; one ol 
obiec- 


They 





March, 1929 





FROM NOW ON— 


and Aeronautics 





Aviation Mechanics’ 


Training 
must meet 
a new standard! 
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E VERY graduate of Parks Air College 
Airplane and Engine Mechanics’ 
School is fully qualified by training for 
Department of Commerce licenses as 

















Airplane and Engine Mechanic! 


Here is a great forward step in aviation mechanics’ train- 
ing. No longer need you accept less than a complete course 
of training, less than a course of study that actually fits you 
for a responsible, well-paid job. 


Parks Air College sets this new standard in maintaining 
its leadership as the largest and most completely equipped 
air school in the United States. It is in keeping with the 
front-rank position to which this school has advanced. 
When you graduate from Parks every airline operator, air- 
plane factory executive, and airport manager will know 
that you are thoroughly trained—not a half-taught ama- 
teur. And there are plenty of jobs waiting for you— 


down, rebuild them, test them under the eyes of ex- 
perienced instructors. You learn every operation of com- 
plete shop practice, including welding, brazing, metal work- 
ing, and wood work. 


You learn all about airplanes. You actually build them. 
You learn factory production methods, qualify yourself fo: 
field duty, factory positions, or places as foreman or super- 
intendent. 


The moment you get to Parks you'll realize why other 
men have come from every part of the United States. The 
bustling activity, the enthusiasm and spirit that pervade the 
institution, fire you with a new thrill. You are at a school 





NOW! 

Our mechanical 
course gives you every 
class of work necessary 
to qualify for a Fed- 
eral Airplane and En- 
gine Mechanics’ license 
and in addition gives 
you the academic back- 
ground that you will 
need as a factory su- 
perintendent or airline 
executive. 


Parks equipment includes everything in modern 


power 

plants—Whirlwind, Liberty, Caminez, Velie, Hispano- 
J ’ I 

Suiza, OX-5, and other famous engines. You tear them 
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15 minutes from the downtown hotel and theatre district of St. Louis, 





ST. LOUIS, MO. 


Largest Civilian Aviation School in the World 
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where you can prepare 
for a definite future. 


Come to Parks Air 
College! Your oppor- 
tunity today is twice as 
great as it will be a year 
from now. Let 1929 
mark the turning point 
in your life—let it be 
the date of your en- 
trance into the fastest- 
growing profession in 
the world. Don’t hesitate—come at once, 
or send for our illustrated book, ““The Man 
Who Tunes the Plane.” It describes and 
pictures Parks Air College thoroughly. 


Use the coupon NOW. 
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Parks Air College, Inc., 
228-N Mo. Theatre Bidg., St. Louis, Mo 


Send me The Man Who Tunes the Plane,”’ wit 
plete information about your Aviation Mechanics’ 
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The National University 
of the Air 


No other civilian system to- 
day offers you the same advan- 
tages as the internationally fa- 
mous Rankin System of Flying In- 
struction. It is the only systematiz- 
ed course in booklet form taught from 
coast to coast . . . That is why the 
leading flying schools of the country are selecting it 
- That is why we call it ‘‘The National University of 
the Air’? . . . That is why it is to your advantage to learn 
to fly the Rankin Way. @ Written by men who have spent 
years in the air, it takes you step by step through every phase 
of aviation, its history, the theory of flight, business administra- 

tion, aerology, meteorology, aviation engines, structures and rigging 
navigation and finally a thorough flying course. @ You may live on 


the Pacific or the Atlantic Coast—or in the central part of the United 
States—yet there is a School near you where you may learn to fly the Rankin way. 





ND 








TO FLYING SCHOOLS 


Avail yourself of the oppor- Rankin 
tunity to teach the best Snows 
orp 


Pilot’s Course known to com- 
mercial aviation. 

Obtain the services of the highly 
trained Rankin System business and 
| sales forces backed by intensive na- 
tional advertising campaigns. Enjoy 
| greatly increased enrollments with- 
| out adding to your present staff or 

equipment. Make your school the 
finest in your territory. Write now 
to the Rankin System, Inc., 809 
Bedell Building, Portland, Oregon, 
for complete details, 
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Everett - - - - 


Seattle - - - - 
Tacoma- - - - 
Aberdeen - - - 


WASHINGTON 

Commercial Air Transport 
Inc. 

Coast Air Lines, Inc. 

*Tacoma Air Ways, Inc. 

Grays Harbor School 
Aeronautics 


of 


Kansas City - - 


Cleveland - - - 
Cincinnati - - 
Columbus - - 


MISSOURI 

Consolidated Air College 
OHIO 

*Floyd J. Logan Avia'n Co. 
*Floyd J. Logan Avia’n Co. 
*Floyd J. Logan Avia’n Co. 


ae eect lil —— os Dayton- - - - *Floyd J. Logan Avia'’n Co. 
eg ee oe oe Ee sag eae Akron - - - - *Floyd J. Logan Avia'n Co. 
_— si pice PM i ac — 2 Canton- - - - *Floyd J. Logan Avia’n Co. 


Portland - - - 
Medford - - - 


OREGON 
Rankin School of Flying 
Sander’s Aeronautical School, 


Inc. 


Youngstown - 


*Floyd J. Logan Avia'’n Co. 
INDIANA 


tugene- - - s Airwave » Indianapolis - - * 
_ ‘ pe rs ene. Evansville - - - Southern Air College 
CALIFORNIA Anderson - - - *Orin Welch Aviation School 


San Francisco - Associated Aircraft, Inc. Muncie - - - *Orin Welch Aviation School 
Oakland - - - Associated Aircraft, Inc. Newcastle - - - *Orin Welch Aviation School 
Hollywood - - - Associated Aircraft, Inc. Greenfield - - - *Orin Welch Aviation School 


Porterville - - - 
Fresno - - - - 
Santa Ana- - - 


Associated Aircraft, Inc. 
California National Airways, Inc. 
Eddie Martin’s Airport 


Louisville - - 
Lexington - - 


KENTUCKY 
Southern Air College 
Southern Air College 


MONTANA Nene ages 4 
Butte - - - - Butte Aircraft Corporation NEW YORK 
IDAHO Syracuse - - - *Onondaga Flying School 
Boise - - - - Boise Flying Service Amemye fl le Flyers, Inc. ; 
UTAH Rochester - - - Rochester Flying School 
: Utica - - - - *Onondaga Flying School 


Salt Lake City - 
Ogden - - - - 


Denver - 
Colorado Springs- 


Hutchinson - - 
*In process of 


Aeromotive Service, Inc. 
Aeromotive Service, Inc. 
COLORADO 

National Air College 

*National Air College 
KANSAS 

Hutchinson Airways Corp. 

installation. 


Ithaca - - - 


Wheeling - - 
Charleston- - 


Vancouver, B. C. 


*Onondaga Flying School 
WEST VIRGINIA 
*Floyd J. Logan Aviation Co. 
Floyd J. Logan Aviation Co. 
CANADA 
Sprott-Shaw School of Aviation 


*In process of installation. 


THE ABOVE SCHOOLS ARE LICENSED TO TEACH THE RANKIN SYSTEM 





RANKIN SYSTEM 
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INSTRUCTION 


(Fully Copyrighted) 


RANKIN SYSTEM, 
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809 Bedell Bldg., 
Portland, Oregon. 


Tell me how to Learn to Fly the Rankin Way in my own locality. 





Name Address 
City State 
Name of nearest flying school 

Address 

City State 
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Phe $ Sign on the -Airplane 


Sales Pro. 


T would be no trick at all sell 

an Eskimo a chunk of ice or a Fiji 

Islander a bottle of Tobasco if they 

first could be persuaded either could be 
converted into hard cash. 

By the same token, John Jones of 
Paducah Corners, Wyo., and Elmer E 
Dodds, president of the We-X-L 
pender Company, are potential airplane 
buyers—if first they are sold on the idea 


Sus- 


of the dollar value of aircraft. 
Jones, a youngster with flying ambi- 
tions and a diploma from an aviation 


school, probably will be the easiest to 
sell. His will be a time payment plan 
sale. Dodds will have to be sold. His 
will be a cash payment in full. 

The youngster may be in the market 
for a second plane in two years. Dodds 
undoubtedly will purchase another 
machine in a year. He may buy two, 
one for his business and one for his 
pleasure. If his first plane is purchased 


from a company manufacturing a com- 
plete line of aircraft, Dodds undoubtedly 
will purchase his pleasure craft from that 
builder. 

Dodds and Jones represent, figura- 
tively, the United States market. Jones 
replaces the barnstormer to a large ex- 
tent. Dodds steps into the shoes of the 
company in the business or industrial 
field, which yesterday was using aircraft, 
gaudily painted and covered with three 
foot letters, to exploit a new toothpaste 
or corn cure. 

One other field, and that a very large 
and important one, remains. It is the 
transportation field. In it can be placed 
the air mail, aerial express and air liner 
transportation enterprises. It will be a 
relatively small field for the builder or 
the salesman, chiefly because it calls for 
craft of unusual performance. Mail and 
express traffic calls for speed and a high 
safety factor. Transportation calls for 
multimotored craft capable of lifting and 
sustaining abnormal loads in flight over 
long distances. 

And so, we must turn back to the two 
other fields our search for a realm 
wherein the mass production builder can 
expect to operate at a profit to himself 
and to his clients. 

The airplane is going through exactly 
the same experiences as did the first 
automobiles but the path is a much 
straighter and smoother one for having 
the motor car as a predecessor. People 
today grasp new things, new ideas, much 
more rapidly than twenty years ago. 
They become accustomed to doing new 





By Erle H. Smith 


notion Manager, American Eagle Aircraft 
things in new ways almost overnight for 
such is the speed at which the world is 
now turning. 

More and more we 
becoming the 


find the airplane 
accepted form of transpor- 
Americans contemplating a tour 
of Europe inquire just how much of their 
Continental travel can be made by air- 
plane. E: Los Angeles 
find it perfectly natural to include with 
their original ticket a one way 
air from the aman California 
city to San Francisco. Tomorrow, it will 


tation 


isterners going to 


purchase 
stub by 





E. E. Porterfield, Jr., President of 
the American Eagle Aircraft Cor- 
poration of Kansas City. 





be possible, profitable and readily accept- 
able to ride by train and plane from coast 
almost a third of the time 
now required by rail. Who ean tell, but 
what next year we may make the jour- 
ney in a daylight span through the em- 
plovment of the refueling system. 
The airplane ceased to be a 
machine when it began darting through 
the skies over Flanders Fields and in- 
stantly became the world’s greatest im- 
plement of destruction in wartime. As it 


to coast 


flying 


emerged from the war, still a crude con- 
traption, it was seized greedily by a 
world ever looking for an annihilator 


ace and it became the modern seven 


of S] 





Corporation 


league boots which, in less than eight 
years, has carried man across the Atlan- 
tic, over the North Pole, across the Pacific 
to Australia and created so many 
ishing records that the wildest dreamer 
of wild dreams would fold up his tent and 
steal away into oblivion. 

Sut, after all, it is the dollar 
of the airplane which is going to sell 
in the largest The field of 
prospects for purely sport or pleasur 
purposes is quite na very small. 
Selling the right ‘ts on the 
value of the airplane today is the biggest 
problem confronting the 


aston- 


value 


numbers 


turally 


prospec dollar 


manutacturer 


and distributor of aircraft. 

E. E. Porterfield, Jr president of the 
American Eagle Aircraft Corporation ot 
Kansas City, believes there is no field 


which presents greater or more 
able salesman than 
the merchandising of aircraft. It is 
necessarily a field for a 
he points out, but 
airplanes, their 
ance and capabilities 

‘The aircraft salesman is 
type to the sales field,” Mr 
says. “He merely must be 
his toes and alert at all to the 
new developments in the construction 
and merchandising. He must be a man 
capable of presenting a clear cut story 
to a man who must be ‘sold’ on a 
line of thought. 

“And herein lies the value of present- 
ing the story first of all from the 
of the dollar value of an airplane 
Young Jones realizes that an airplane is 
not a toy or plaything. He 
it performs and how he can make money 
with it. His training in the aviation 
school has taught him that. His biggest 
problem is financing the purchase of his 
plane. In this, the manufacturer’s sales 
force can assist through a carefully 
worked out time payment plan. 

“Once Jones has his plane, he im- 
mediately finds new ways to make it 
earn dollars. He will operate a taxi serv- 
he will make sightseeing trips, and, 
very probably, he will launch a school 
and train other pilots. As they complete 
their flying and ground school education 
they too will become potential purchasers 
of airplanes. Thus will this field widen. 

“Some of these flyers will find their 
paths directed toward the Doddses. 
There they will serve as pilots, and if 
sufficiently alert and progressive, will 
aid in the development of the many side- 

(Continued on page 96) 
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Read What Others Say: 


“We have discarded all other elementary texts in favor of 
‘The Modern Airplane’. It cannot be equalled at any price—no 


, 


comparison.” Kari-Keen Airport, Sioux City, Iowa. 


“On account of sickness I have been unable to get out to the 
field but I did have plenty of time to read your book and will 
say that it is worth double the price you ask for it.”—John E. 
Hickey, Springfield, Ill. 

“Am enclosing check to cover thirty copies of your ‘Modern 


Airplane.’”—R, V. Trader, Instructor, Pittsburgh Aircraft Co., 
Pittsburgh, Pa. 


“This is the second copy of ‘The Modern Airplane’ I have 
ordered, the first one received O. K. and was very interesting. 
After reading part of it, I put the book in my locker and some 
one borrowed it but I cannot wait until they return it, so please 
rush me another.”—Robert F. Gee, Oakland, Cal. 


“The Modern Airplane” is being used as a text book by hun- 
dreds of Public Schools, Universities and Aviation Schools. 


ROTH-DOWNS AIRWAYS, Inc. 
2510 University Ave., 
Saint Paul, Minn 
Here’s my dollar. Rush me postpaid a copy of “The Modern 
Airplane.” 
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Sailplane (onstruction 


By Alfried Gymnich 


Translated by John H. D. Blanke 


(Continued from the January Issue, Installment VI) 


HUS far we have dealt with the 

nature of sailing flight and the 

constructional make-up of the sail- 
plane, and we have already obtained a 
general view of the materials. Theo- 
retical discussions have been purposely 
avoided in order not to discourage the 
reader at the start and in order to pro- 
vide him first of all with certain elemen- 
tary knowledge which is to form the 
foundation for the theoretical discussions 
which cannot be avoided later on. Theory 
and practice must 
other, and only when they are taken to- 
gether do they form a complete intel- 
lectual structure. 

In consideration of the many inquiries 
from readers, who would like to start im- 
mediately with the building of their own 
sailplane, the theoretical discussions will, 
however, be withheld for the present, and 
we will start at once with the practical 
building of a schooling or training sail- 
plane. The author realizes clearly that 


compensate each 





Fig. 1. The arrow indicates the 
cross-grained surface of the wood, 
which cannot be glued. 





this will perhaps bring with it many dif- 
ficulties; but just as it is possible to 
build a radio set which has a complicated 
circuit, without a theoretical knowledge 
of electrical science, it is also possible for 
one to conduct the building of a sailplane 
upon the basis of exact plans. The pre- 
requisite here, as in other cases, is to ob- 
serve and follow the building plans and 
directions accurately. In contrast to ra- 
dio set construction, strict adherence to 
the building directions for building a sail- 
plane is indispensable from the outset, 
because here human lives may be en- 
dangered due to insufficient care or un- 
satisfactory shop work. 
aptitude for interpretation and ability to 
think in space, a certain skill with tools 
is an unconditional prerequisite for build- 
ing a sailplane at home. In order to en- 


Jesides a good 





ter more deeply into the extensive physi- 
eal principles involved, it is, however, 
not sufficient to build merely according 
to a plan, for we must also know why 
the individual parts of construction have 
ju 1 such a shape and dimen- 


ist such an 





Fig. 2. Corner block connections 
are made with the joints glued 
and lapped over with thin ply- 


wood. 





sion. Whenever it appears necessary, we 
will enter into such individual factors as 
an understanding 
of the connections in aviatorial engineer- 


are of importance tor 


ing 

From the beginning it is again empha- 
sized that only the most painstaking care 
and accuracy can lead to the goal. Even 
in the carrying out of apparently inci- 
dental matters one must always bear in 
mind that the later flying and operating 
safety of the machine de pe nds upon the 
exact execution of all the shop work in 
every detail. Ifa piece of work was not 
produced the first time as it was thought 





of or as it is indicated in the building in- 
structions, it must simply be done over 
again. One dare never think: It will 














work anyway. Whoever starts with such 
a frivolous idea in building a sailplane is 
better off if he keeps his hands aloof 
from it, for through a later crash caused 
perhaps by his superficiality he only 
harms the entire sailflying movement 








and he will never get anywhere in this 
field which demands complete mental and 
physical devotion 

All parts of our plane, which are in- 
tended for taking up and passing along 
any essential forces, must be made into 
a framework of triangular connection, 
for only the triangular connection is rigid 
in itself and therefore suited for trans- 
mitting forces without deforming the 
parts of construction. Whether the tri- 
angular connection be obtained thereby 
by means of diagonal stays or by means 
of diagonal braces, is in itself without 
importance. We are using only diagonal 
stays for the building of our sailplane, 
since because of this any special fittings 
for the attaching of wires are avoided. 
Careful connection of the junctions is to 
be considered as the most essential point 





Fig. 3. How the grain of the 
wood should run (right), and how 
it should not run (left). 
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This scene is not an “Air Meet!” It is an actual photograph of a part of the flying equipment used by the T. C. Ryan Flying School. 
Note the large variety of modern licensed planes in which students receive flying experience. 


RYAN GRADUATES ARE EXPERT PILOTS... EXPERT 
PILOTS ARE IN DEMAND 


There’s a vast difference in aviation training. Investigate thoroly. Be sure you get the best. 


















§ Hundreds of so-called flying “schools” claim they can turn out finished pilots in 10 hours’ flying 
; time. We tell you frankly—it CANNOT be done. A really competent pilot for commercial flying 
cannot be trained with less than 60 hours in the air and four months’ ground training; a safe pilot 
for private flying cannot be produced with less than 20 hours in the air and two months 
3 ground training. 
3 Aviation experts will tell you that the T. C. Ryan Flying School San Diego, California, 
offering two of the finest fiving cours America Ryan students—because of long, thoro 





structors and many types 
and executive positions which 


retent stat of licetise 


training under ideal flying conditions, c« ; 
f the important flying 


nsed planes—are better qualified to fil 
opening up on every hand. 


MID-WINTER CLASSES NOW ENROLLING 


Take Advantage Now of R. R. **Mid-Winter Excursion 
Rates” To San Diego 
No delays! Every day is a flying day in San Diego—the charming city on the 









edge of the blue Pacific. San Diego knows no winter, no sleet or slush or snow, 
no freezing temperatures, no high winds or serious storms That's why two great 
U. S. Government fiying schools and many other aviation activities are active here 
—every dav in the vear. Resolve to become a part of this fascinating activity 
NOW. 





NOTE e 7. Claude Ryan, pioneer of aviation for 12 
4 4° years, is the original designer and builder of 
Ryan monoplanes. Under his supervision Col. Lindbergh's 
“Spirit of St. Louis” was constructed. Mr. Ryan is the 
founder of Ryan Airlines, Ryan Flying Co., T. C. Ryan 
Flying School and T. C. Ryan Aeronautical Corp. 









TYPICAL RYAN” 
WINTER. STUDENTS IN 


SCENES 




















If Interested in Quality Training—You Are Invited to Send for Catalog 


The T. C. Ryan School specializes in a complete course covering four full months—with 60 hours in the air 
and thoro ground training—qualifying you for a Commercial License. 

Also a Private Operator's course, covering two months—with 20 hours in the air and primary ground training 
Also Advanced Work for those who have had previous training. 












T. C. RYAN FLYING SCHOOL, Dept. E, Ryan Airport, San Diego, Calif. 
(A Subsidiary of the T. C. Ryan Aeronautical Corporation) L y 7 Pe Or 
Gentlemen I am interested in your course of flying instruction Please send me your catalog 
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Photograph of glider in flight at Minneapolis, Minnesota, 
Sept. 17th, 1928 



































off blue prints in book form including by express. Send $5.00, we will mail you the 
drawings of the simple fittings suit for fitting. If not satisfactory return with- 

needed, complete details of all plane parts and — oyt obligation. If satisfactory pay postman. 

a written set of specifications are available at Special price to flying clubs. 

$3.00 per set. 


Write for new lists on engines, 
goggles, flying suits, helmets, 
Gliders will be popular for many reasons, First, es ad motor parts. ot, 










they are cheap to build, costing around $125.00; 
second, men can learn a great deal about fly- 
ing from glider instruction; third, they can be 
flown at fifteen miles per hour and can 
be towed behind automobiles for short 
distances: in fact, they can even be 
towed behind aeroplanes, as has beendone = \ 
in Germany. Read the attached special 


( ffer. 


Flying Suits—A double zipper body, with 
zipper legs, belted full length suit, winter type 
fur collar, wool lined, strap arms, famous 
Aerotogs make, regular $35.00 value—$24.50 
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in the building of frameworks, such as 
are represented in the supporting wings 
and the fuselage frame. All points of 
junction are made by the glueing in of 
corner blocks or corner ledges. Another 
connection of stays touching each other 
perpendicularly, is possible only by aid 
of fittings, for glueings of cross-grained 
wood never hold. By cross-grained wood 
one understands the cut surface run- 
ning across or transverse to the direction 
of the grain. If feasible, the junction 
points should be plated over with thin 
plywood. The wood to be used must be 
entirely air-dry, free of knots and cut in 
the direction of the grain. Wood screws 
find no use at all in sailpiane building 
and nails are practical only in the man- 
ner of small copper or brass pins for 
the applying of plywood and for connec- 
tions of corner blocks to assist in the 
glueing. In shafting the longitudinal 
beams, the obliquely running glueing sur- 
faces must be at least ten times longer 
than the diameter of the beam. The 
glueing joints must of course always be 
pressed tightly together by means of 
screw clamps. After about 12 hours the 
glue has set sufficiently so that the glued 
parts can be worked. However, beams 
or similar important should re- 
main at least 24 hours under the clamp 
pressure. It is of course understood that 
only cold glue, so-called casein glue, be 
used, since the ordinary strong glue or 


parts 


joiner’s glue is not resistant to water. 
However, the cold lime, when in pre- 
pared condition, loses its adhesive en- 


Y 


ergy after 6 to 8 hours, and one dare 
never prepare more glue than can be 
used within this period. Exact directions 
for use accompany every glue powder. 

The shop should be as light and roomy 
as possible, having at least a floor area 
of 13 by 20 feet. The door should be 
large so that one can pass with the built- 
up parts into the open without trouble. 
It is desirable for the door of the shop 
to lead directly into an open space to 
permit the assembly of the plane for test 
purposes. In the line of tools one should 
have, if possible, every tool that is used 
in a joinery, such as a planing bench, 
hand saw, turning saw, compass saw, 
hand drill, vise, a variety of planes, eté 

Naturally it is perhaps seldom the case 
that all these tools are available or can 
be secured. Therefore one should, if pos- 
sible, arrange with a joinery shop, or 
some similar organization, to make use 
of a portion of the shop and of the tools 
At the same time one gains thereby the 
possibility of expert counsel for working 
the wood. 

Now, first of all we must consider 
which type of plane we wish to build 
First of all we are interested in financial 
and constructional considerations, for our 
schooling plane is to be built at the low- 
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est cost and it is not to exact too great 
requirements in point of skill and pa- 
tience. Furthermore, the plane is to be 
easily assembled and disassembled and 
permit possibility of easy repair, for mi- 
nor damages will frequently happen dur- 
ing the first flying attempt of the novice. 
For all these reasons we will select as the 
construction type the open seat glider 
such as has been discussed further back 
in these articles. The seat glider can be 
built with relatively small means and it 
meets all the above requirements. How- 
ever, in place of the customary bracing 
of the supporting wings we will use stays, 
for hereby is eliminated the burdensome 
tightening of the supporting wings, 
whose two halves must of course receive 
exactly the same angle of adjustment; 
nd thereby we facilitate the assembly 
und disassembly very considerably. The 
angle of adjustment of the supporting 

ng is that angle which is formed by 
the longitudinal axis of the plane and the 





Mr. Gymnich gives the sail 
flyer enthusiast the scale 
drawings of his approved sail- 
plane in this issue. Future 
numbers of Popular Aviation 
and Aeronautics will contain 
the balance of the construc- 
tional details. 





chord of the wing profile. It must 
with the angle of attack 
which 1s formed by the path of flight, 
that is, 
ur current as against the wing profile. 
The angle of adjustment has a constant 
value, whereas the angle of attack varies 
according to the path of flight or the di- 
rection of movement of the air current. 
We have now decided on a definite 
type and must proceed to determine the 
Naturally we can- 
not select merely accerding to desire a 


not 


be confused 


the direction of movement of the 


proportions and size. 
ertain span or span width, for the size 
of the span and therewith also the size 

the supporting surface, which results 
s the product from span and 
ust stand in a definite relation 
ing weight. The building weight 
cin assume empirically, 


wing 








of our plane we 

I according to experience, as about 

kg. or 165 lb. The flying weight re- 
] 


sults accordingly as the building weight 


us the weight of the flyer, which is also 
issumed to be of 75 kg. or 165 lb., mak- 
ing 150 kg. or 331 lb. In a preceding 
passage we have already observed that 
the surface load, the flying weight di- 
vided by the area of the supporting 
wings, is between 8 and 12 kg. per sq. m. 
or 1.6 and 2.5 Ib. ft. for sail- 
Since our plane will not be espe- 


per sq. 
pl ines. 
cially speedy due to the additional resist- 
ince brought about by the fuselage frame 
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and the flyer seated in the open air cur- 
rent, we will at least aim, by way of a 
relatively low surface load, towards low 
falling or sinking speed and thereby gain 
a favorable gliding angle. Therefore we 
select a supporting surface area or wing 
area of 17 sq. m. or 183 sq. ft. and there- 
by obtain a surface load of 150 + 17 
which is 8.8 kg. per sq. m. or 331 + 183 
or 1.8 per sq. ft. 

Now, this supporting surface of 17 sq. 
m. or 183 sq. ft. may be obtained in vari- 
ous ways; thus we can have, for example, 
a wing length or span of 7 m. or 23 ft. 
and a wing depth or chord of 2.43 m. or 
8 ft., or a span of 14 m. or 46 ft. and a 
chord of 1.21 m. or 4 ft. In the first case 
the relation of the sides or aspect ratio 
(span to chord) is not quite 1 : 3, in 
the second case more than 1 : 11. But 
this aspect ratio is also partly determina- 
tive for the aerodynamical value of the 
supporting wing, for as we have already 
seen at the beginning of the section on 
design, the aerodynamic value of a sup- 
porting wing increases considerably with 
a side relation to about 1 : 10 and above 
that more slowly. Therefore it appears 
as though it were of advantage to select 
a rather large span with a narrow chord; 
but here another obstacle comes in our 
path. Unfortunately the construction 
weight of a supporting wing does not 
merely increase proportionally to the 
pan, but increases rapidly over the span, 
so that the advantage of a favorable as- 
pect ratio can easily be destroyed again 
through an building 
This considerable increase in unit build- 
ing weight (weight per sq. m. or sq. ft.) 
is easily explainable, for with an increase 
in span the leverage arm under which 
the attack the supporting 
Wings, increases of course also, and con- 


excessive weight 


air-forces 


sequently we must figure on larger cross 
sections of the material of the beams 
etc., so that the unit building weight in- 
creases. In view of these facts we must 
arrive ata compromise between the aero- 
and 
and since for us 
building must first of all be decisive, we 


dynamic constructive viewpoints 


the considerations of 


for ourselves a span of 11 m. or 
36 ft. and a wing depth of 1.6 m. or 5 ft 

and obtain accordingly a side relation of 
not quite 1 
value for our conditions. 


select 


7, which represents a good 
With 


course 


average 


these dimensions we obtain, of 
17.6 sq. m. or 189 sq. ft. supporting sur- 
face, but since on account of the round- 
ing off of the wing tips we do not have 
a wing depth of 1.6 m. or 5 ft. for the 
entire span width, we can figure with 
roughly 17 sq. m. or 183 sq. ft. We will 
enter into detail here concerning 
those other elements of our machine, 
whose size and shape are determined by 
static and construction 
these conditions will be 


not 


aerodynamic, 
considerations; 
(Continued on page 96) 
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hy " antee sufficient hours in the air to make each student master of his ship; pilot it safely and efficiently without 
assistance. No student bond required. Our ground course gives thorough instruction in ground work and 
Ci \ will qualify you for a position as motor l mechanic, 
\ 
( 








NOW! 
E SET THoROUGHT aININ x A 
Practical School with Modern Equipment 


Our School Registered, All Instructors and Airplanes Licensed by U. S. Government 
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There is money for you in Aviation, if—you get thorough training NOW! Our courses 
will give you this training—they are taught under the direction of U. S. Government 
Licensed Transport Pilots and Mechanics and cover EVERYTHING about planes, motors, 
their maintenance and construction, etc. EVERYTHING a pilot or mechanic must know to 


secure a good paying position. 


TRAIN ED MEN ARE NEEDED! 


Aviation is the fastest growing industry in the world today—offering 
unlin ited opportunities as a commercial pursuit and unsurpassed enjoy- 
ment if flying for pleasure alone. The beginner NOW will be the master 


of aviation a few years hence. There is honor and prosperity ahead 
for those who start NOW with the proper training and grow with 

ustry Commercial aviation needs men and there is an ever in- 
ising demand ONLY for those who have been properly trained—Von 


lann gives you this training. Our equipment is new and of modern 
ct to daily U. S. Government Inspection. (Most schools do not 
nt U. S. Government Inspector on the field—think what this 


PRACTICAL TRAINING—THE ONLY Way To Bic PAY 


Ve teach you by actual flying and practical instruction; no long course needed. The training which the Von Hoff- 
mann student receives is the exact training which he must have to qualify for immediate positions on the ground 
in the air. Our courses have been laid out with a single object in view—to give thorough training in all 








od paying position upon com- 
this great industry. We guar 





branches of aviation—training that will not only enable the student to secure a ¢ 
pletion of his course but also keep in pace with the constant advancement oft 


é 3 r or plane 
THOROUGH INSTRUCTION circ" the ‘course combining ground instruction‘ and 
= AT LOW COST ing which will qualify you for a private, industrial, limited 


TI lo ili ili commercial or transport pilot. 
ne « 1s Ww considering dal 


ng and thoroughness of theo 
—- and ground istruction HOW TO OWN YOUR PLANE 
planes, Wright WI 


wind and 


d and other GET YOUR COURSE FREE 


tors. Write for our plan which will enable you to own your 
plane and secure without cost to you a complete course 
of instruction. 


Send for This Von Hoffmann Aircraft School 


\ 315 Lambert-Saint Louis Flying Field 
\ (Lindbergh’s Own Field) 
Anglum, Missouri 


Send me your big, new book, “AVIATION AND YOU” 
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DO IT Now! 5¢ HERE [JI am interested in FLYING COURSES 
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Von Hoffmann Aircraft School a NTT Age...... 
at? Lambert-St. Louis Flying Field, Anglum, Mo. MUED: sc tddaaseeusiondenennedssenesevns ee 


Please mention Popular Aviation and Aeronautics evhen writing to advertisers 








— 


76 


Popular Aviation 


2 oe 
ane: ecitanant NNN eto 80 AEG AECL LEO ALLE LARS 





March, 1929 


Universal hangars and passenger station at the Chicago airport. 


A School for Airport Engineers 


NEW field for the engineering 

profession is being developed by 

the Universal Aviation Corpora- 
tion through their subsidiary, the Rob- 
ertson Flying Services, Incorporated, of 
St. Louis, Missouri. 

Training for airport engineers; includ- 
ing designing, lighting, draining, location, 
hangar construction, surfacing, and spe- 
cial radio and weather equipment, will 
be available for graduates of universities 
and engineering schools. Commander W. 
B. Haviland, formerly of the United 
States Navy, will be the director of the 
school at St. Louis. 

“The field for airport engineers is prac- 
tically unlimited,” said Maj. P. G. Kemp, 
Vice-President of the Universal Aviation 
Corporation, Chicago, in discussing the 
future of the Robertson School. “Every 
city, town, and village, must needs have 
an airport. Growth of transportation 





By Charles K. Fewkes 


has_ been directly connected with the 
development of cities. No city in the 
history of the world, nor nation, has be- 
come great that has not had as the basic 
underlying cause of its development 
availability to transportation, either by 
overland routes, or harbors and rivers, 
utilized by the cheapest as well as the 
slowest form of transportation. 

“This is true of Venice, Carthage, 
Paris, Petrograd, Buenos Aires, New 
York, Chicago at the base of Lake 
Michigan, and New Orleans at the mouth 
of the Mississippi. While mountains and 
rivers will lose their importance, as they 
will not affect the new form of transpor- 
tation, the communities already in exist- 
ence whose success is based on geograph- 
ical advantages as outlined above, will 
have to keep step with the new form 
of transportation or lose their advantages 
which have accrued to them in the past, 





on the older and slower means of trans- 
portation of a few years ago.” 

Not only will the cities and villages 
paint their names along the highways 
entering the town, but an increasing 
number have already become apostles to 
the creed of Will Rogers, and have 
painted in flaming letters the name of 
their community on roofs of outstanding 
buildings, stores, and barns. The next 
step in each of these communities will 
be the building of an up-to-the-minute 
airport. The call for airport engineers is 
being heard throughout the United 
States. Engineers with specific training 
are needed now to design and put into 
operation thousands of airports. 

The finest air terminal that has ever 
been made available to the public will 
be ready for occupancy by the Universal, 
at the Cleveland Airport the first of 
March. Mr. Kemp believes future air 
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I s therca Job 
and a Future 


Tor Mein 
AVIATION ? 





‘My Answer is¥ES' 


HERE’S more than that! There’s a better job and 
a better future for YOU in Aviation than in any other 
industry. 


The reason is this: Aviation is just beginning its period 
of BIG GROWTH. Aviation today is where radio was 
a few years ago. It’s where the automobile industry was 
about fifteen years ago. 

Aviation is going to be America’s next gigantic industry. And 
if you get into it mow—on the “ground floor” so to speak—you 
can grow as Aviation grows. 


A lot of men saw their opportunity in radio when it was young. 
[They got in early and literally “cleaned up.” Today thousands 
of those “early birds” of radio are wealthy. 


The same was true of the automobile industry. It was the men 
who got in “on the ground floor” who made the biggest successes. 
Chat’s the kind of a chance YOU HAVE in Aviation today. 


During the next few years Aviation is going to pick its bosses, its 
high-priced specialists, its leaders and executives. And you 
-by looking ahead and acting ahead—can be one of them. 


What is more, to fit yourself for an important place in Avia- 
tion—to qualify as a specialist in any one of its many highly paid 
branches—it isn’t necessary for you to leave your home, give up 
your present job or spend a lot of money. 


Instead, if you'll give me just a part of your spare time during the 
next few montis, Vil give you just the kind of training that em- 
ployers need and are paying REAL CASH to get. 


I’ll do even more! Tl actually help you get a job. As one of my 
students, you will receive the free Assistance of my Employment 
Department. I’m getting calls from transport companies, airports, 
airplane manufacturers and large corporations who have their 
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own planes—asking for trained men to fil! 


3 \ “ground jobs” and “flying jobs” that pay 


real money and offer real futures 


GET MY FREE BOOK! 


I have an idea that the only reason I’m not 
tirs training YOU rig/t now—just as I'm train- 
ody ay BS ing hundreds of other ambitious men who 
head waters of the don’t propose to let this chance of a life- 
Amazon Biver. Dus time get away from them—is because you 
haven’t begun to appreciate what a tre- 
mendous opportunity Aviation offers you 


Walter Hinton 
was the pilot of the 
famous NC-4, the very 
first plane to fly across 
he Atlantic; he was 
first to fly from North 





one of the crack fly 
ng instructors for the 
I S. Navy Today, 


Rosas ® pe and how easily, quickly and inexpensively 
course of practica f 4 

training which you you can get ready for it. 

ike right at home 


backed up by a highly If that’s so, I want you to have a copy of 
icient Employment 


he gives you my book, “Rich Rewards in Aviation.’ 








Sete pmyger ok You'll find it crammed with interesting 
ne eariinie” ae FACTS, that are vital to YOUR FL rt RI 
Relies ‘a ieen tuk ieee Before you tell vourself that there isn’t any 
ee ea a. sensible, practical, easy way for you to 
ater, send NOW for get into Commercial Aviation—and get into 


it with the right foot forward—read this 
book. 


k Rich Reward 
i Aviation.”’ 








Before you decide to sit by and let Aviation 
grow up without you—clip that coupon 
and tell me where to send your copy 


Aviation Institute of 


U.S. A. 


Walter Hinton, Pres. 


1115 Connecticut Ave., Washington, D. C. 










‘- ~ 
| Walter Hinton, President, 101-R | 
| Aviation Institute of U. S. A., | 
| 1115 Connecticut Avenue, N. W., Washington, D. C. 

Send my FREE copy of “Rich Rewards in Aviation I'd like to know | 

what kind of a job and what kind of a future Commercial Aviatio 

offers ME. | 
: PO acesededcuwketdiedepseccsds estes ueentaeeuniieneveonauate | 
UE sn b6 Knbnny keds cdwadaksceaseadsersGuecawns 19 : | 
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Interior of the Chicago terminal. 
The new Cleveland terminal will 
be even more richly and comfort- 


ably furnished. 





terminals will have many of the features 
included in their new building. 

Passengers will be handled much in the 
same manner as in the most modern rail- 
way terminal. Planes will be boarded 
under the protection of huge sheds. Com- 
fortable waiting and rest rooms connect 
with a roof garden similar to that on the 
Chicago terminal. Patrons will enjoy 
watching the field and planes during the 
summer months. It is already obvious 
that the waiting rooms of even the 
smaller airports will be neat and artistic, 
having none of the dullness and uncom- 
fortable features of the usual small town 
railway station. 

The development of airports will go 
hand in hand with the establishment of 
passenger lines, which will form a com- 
plete network over the entire country, 
and which at present have reached as- 
tounding proportions. 

Business men, tourists, and travelers 
during the coming season will do well to 
heed the remarks of Mr. Kemp. “The 
American goes to European countries 
and comes back with a great deal of 
enthusiasm for air transportation. It is 
well understood that except for the Ger- 
man lines, the American tourists make 
up over 50% of the passengers on Euro- 
pean lines. They generally bewail the 
fact that we are so far behind Europe in 
air transport—which is not the case. 

“All European nations have air trans- 
portation available, having made this 
possible through some form of subsidy, 
which is against American principles and 
is really basically unnecessary. Large 


distances to be covered and a compara- 
tive high value set on time by the aver- 
age American business man, together 
with the wealth of our citizens, make air 
transportation in this country able to 
assess the high tariff necessary to meet 
expenses without the need of government 
assistance.” 

The full value of the airport can not 
be enhanced by the development of avia- 
tion without the development of air 
transport lines. Local flying alone will 
not develop and make airports known. 

A small group of Chicago men origi- 
nated and fostered the idea that service 
by air between New York and Chicago, 
which would be practically over-night in 
its effect, thus permitting business men 
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to leave either point at the close of the 
business day and arrive at their destina- 
tion at the opening of the following busi- 
ness day, was practical and would prove 
immensely popular. The Universal Air 
Lines, Incorporated, was formed so that 
planes leaving Chicago in the afternoon 
would connect with the night train from 
Cleveland arriving in New York the fol- 
lowing morning. Passengers leaving New 
York on the night train, connect with the 
air transport leaving Cleveland early in 
the morning and arrive in Chicago less 
than two hours later. 

Groups in Minneapolis and St. Louis, 
becoming air-minded, wanted to connect 
their cities with this service and the 
Universal Air Lines, Incorporated, be- 
came the father of the Universal Air 
Lines System, composed of separate 
operating companies. Northern Air 
Lines, Incorporated, operate between 
Minneapolis and Rochester, Minnesota, 
Chicago, and Cleveland. The Robertson 
Air Lines fly between Chicago and St. 
Louis, and between St. Louis and Kansas 
City. They also operate the Robertson 
Ilving Service, Incorporated. All of these 
operating companies comprising the Sys- 
tem are owned by the Universal Avia- 
tion Corporation. 

The year 1929 will see a great enlarge- 
ment in the available passenger service 
The character of the service offered will 
improve much more rapidly than the 
number of miles flown. American manu- 
facturers are developing faster, more 
commodious and luxurious aircraft, with 
more reliable motors. There is the keen- 


(Continued on page 94) 





Buffet luncheon being served on 
the Universal Sky Diner, a Fok- 
ker Super-Trimotor F-10. 
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reer Training 
Puts you in 


Uviati 
N° matter what trade or profession you take up FREE FARE TO CHICAGO 


When you enroll I'll pay your fare here from any point in 


the U. S. And remember that Chicago is the hub of the 


aviation industry. The present municipal airport in Chi- 





“Erwin Greer, the 
man who is playing 
a big part in the devel- 


opment of aviation.” by ERWIN GREER 





the big idea is to be a complete master of it. 
And that is why you should make sure of a big future 


: satan by coming ‘seer Callece ¢ " er val 
in aviation by coming to Greer College. aos cago is without an equal. The new Chicago Lake front 
In this great college—headquarters for aviation airport will be even finer—and more than one-third of all 
training in all its branches—you will quickly and air mail routes terminate here. So you see your opportunity 


easily secure the best possible training in this new bil- with Greer training. 














lion dollar industry. FREE EMPLOYMENT SERVICE 
We'train you — big equipment a great seven- I will help you get a part time job while learning—then 
and four story shops—metal construction—wing building— help you to get a better job at graduation. Don’t let the lack 
wood working—¢ ngine repair—acetylene welding—carbure- of money hold you back. Scores of Greer boys are working 
tors—ignition—complete airplane construction, rebuilding their way through. You can too : 
repairing, meteorology, navigation and so on until you are ’ F : 
ready for a real position. RUSH COUPON FOR FREE BOOK 
And best of all, though it may sound amazing, you can 3 : ‘ ie 
complete this training in a short time. I want to mail you—free—my big aviation book. I want 
you to learn about the many remarkable features of Greer 
REAL FLIERS WILL TRAIN YOU College training. Mine is not a correspondence course—you 
; a , ne so learn by actual training on planes and machinery. When 
At the head of the ete vue Mee ae tees he oo pee you wot tahoe -j oe. Let me send = 
a proof you neec so mail the coupon sometime today. 


was a war time Army flying instructor, 

has instructed for twelve years—with 

never one injury to a student. Every other instructor 
on our staff is a long experienced transport flier. 


BIG MONEY-MAKING POSSIBILITIES 
Though aviation is still in its infancy it is growing 
by leaps and bounds daily—with opportunities galore 
for men who are qualified. There is a big demand 
for men in aviation factories—air transport companies 
—passenger and air express service—air mail—barn- 
storming—aerial photography—motion picture work— 
crop dusting, etc. 

BOOM DAYS FOR MEN 

WITH GRIT 

There is no question about your 
future as a Greer trained man. 
And doesn’t your blood just 
tingle when you see a plane scudding 
through the skies? Thrills, adven- 
ture, popularity, the applause of thou- 
sands—and big pay—are yours when 
Greer has trained you. 


Greer College 


Dept. 4J 2024 S. Wabash Ave. 
CHICAGO, ILL. 


GROUND FLOOR WORK TO THE SKYS LIMIT / 
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Please mail me your big free Aviation book and 
full details about your Training and Employment 
service. 
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A Forced Landing in Sunny 


VER the Sierras, on the San 

Francisco-Reno run of the Trans- 

continental Air Mail, one is favy- 
ored with a view of nature’s grandeur 
that is unsurpassed. A possible excep- 
tion may be the sight which meets the 
eye when one peers over the side of a 
cockpit from an altitude of about 5,000 
feet directly above San Francisco Bay 
region after dark when the atmosphere 
is totally clear. This latter situation is 
not as usual as the uninitiated seem to 
believe, the famous San Francisco fogs 
(“unusual weather’) most generally pre- 
venting this indescribable view. 

The Sierras, with their deeply cut 
canyons and crevasses and when heavily 
mantled with the winter snows, truly 
present an awe-inspiring sight from the 
vantage point of an airplane seat, provid- 
ing the person gazing has no comprehen- 
sive knowledge of the temperamental 
characteristics upon occasions of internal 
combustion engines. For a distance of 
about 80 miles through the mountain 
district, this particular leg of the Trans- 
continental offers no landing facilities 
whatsoever. There is not a single spot 
where one could even crack up with the 
assurance that the inconveniences would 
be few and the damage slight. Very soon 
the U. S. Department of Commerce will 
have in operation several fields through 
this district which have practically been 
hewn out of solid rock and whittled from 
pine forests. This will take some of the 
kick out of this run for the old timers. 

Mail DH No. 424, now resting her 
bones in the high Sierras, near Summit, 
California, left on her eastbound trip on 
the morning of 
Feb. 5th, 1927, with 
an unfavor- 
able weather fore- 
cast for the trip to 
Reno. The Sacra- 
mento Valley had 
its usual blanket of 
tulle fog, which 
caused no anxiety 
because of a fortu- 
nate break at Sac- 
ramento where the 
first stop is made. 
Dayton Baker, con- 
cerned as usual 
about the welfare 
of the men who 
flew through his 
station, passed out 
the latest data on 
the Sierra weather, 
with a pertinent 


California 


By C. Eugene Johnson 








This Forced Landing story 
won the $100.00 Longines 
Chronograph that is awarded 
every month for the best story 
of a forced landing. The only 
condition is that the story be 
submitted by the pilot, or pas- 
senger, making the forced land- 
ing. Photographs help, as you 
see by looking over Mr. John- 
son’s story. 





comment or two about it being dis- 
gustingly sticky ahead. 

The low clouds and light rain mingled 
with the fog before the foothills were 
reached, about ten miles to the east. 
Reno had reported the top of the storm 
clouds as being about 20,000 feet which 
eliminated the possibility of going over 
the top of the mess. The railroad, which 
winds in and out about twenty miles 
north of the course, seemed to indicate 
the only possibile route for getting 
through under the storm. As the alti- 
tude increased the drizzling rain soon 
turned to snow, gradually getting heavier 
as No. 424 twisted and turned, following 
the tracks eastward. 

It was not long until the atmosphere 
Was opaque because of the densely falling 





The author, C. Eugene Johnson. 








snow, which blended perfectly with the 
snow-covered ground, making visibility 
ahead obscure except for the black rib- 
bons of railroad tracks which were by 
that time the sole remaining guide for 
direction and approximate location. The 
frequent passing of the tracks through 
the countless snowsheds, heavily covered 
by many feet of snow, blotted out mo- 
mentarily what vision there was and 
offered innumerable anxious moments, 
with the pilot fervently hoping the rib- 
bons of black steel would emerge at the 
estimated point. By this time the wings 
of the ship were but a few feet above the 
right-of-way and the DH reputation of 
being a highly maneuverable piece of fly- 
ing machinery was being well tested. 

The Summit pass, about 7,800 feet ele- 
vation, was the goal sought, because im- 
mediately after a sharp “S” turn through 
the cut, one could descend almost 1,000 
feet as fast as the construction of the ship 
would permit, and strike fairly level go- 
ing through the floor of the Truckee Val- 
ley for the balance of the trip. When 
within but a few minutes of the Pass, 
winter stopped meddling around and 
down it came. No, 424 then saw the type 
of weather often reported by the observer 
at the Summit: “obscurity complete.” 

A few blind, ineffectual stabs at finding 
the pass in the swirling mass, with hid- 
den mountains rising dangerously close 
on all sides, made one realize that there 
were many places much more restful to 
the nerves. The high winds and severe 
downdrafts now prevailing made sharp 
turns quite interesting. By this time it 
had become impossible to see the ground 
in front of the en- 
tering edge of the 
lower wing. Vision 
of the ground was 
only to be had by 
looking straight 
down off the trail- 
ing edge of the 
wing. Many times 
tall pines, jutting 
rocks, ete., brushed 
by underneath the 
ship, too close for 
comfort, and a 
foreed return to 
Sacramento was 
quite in order. 

In attempting to 
go back it was 
found that the 
storm had increased 
in intensity in that 
direction. Despite 
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The New Swallow 














PELFORMANCE 
WITH OX-5 MOTOR FULLY LOADED 
IN TEN MILE WIND 


TARE OFF = G SECONDS = 190 FT. 
EANDING ROLL = 7 SECONDS = 100 TT. 

















For student training—for a “sport job”—for lowest priced, 
$ 1 7 95 fast transportation, the new SWALLOW T-P leads the field. 
Here are a few of its features: Detachable motor mount— 
for used OX-5s—or any new production motor up to 110 H.P., 
Less Motor and Prop. Student’s Rudder and Stick Release, Crash Pads. No lessening 


. = ‘ of the well-known Swallow Quality in construction. 
Fly-Aw ay Wichita Let us tell you more about this splendid plane. A post-card 
request will do. 


THE SWALLOW AIRPLANE co. 


ces WICHITA, KANSAS 





Sanctioned by Aeronautical Chamber of Commerce 
You'll Profit by Exhibiting at the | 


BUFFALO AVIATION SHOW | 
MARCH 23rd to 30th, Inclusive | 


Buffalo---Your Market---“4 Air Hours” 
From Three-Fourths of the Population 


of the United States and Canada 


ALL EXPENSE TO EXHIBITOR REDUCED TO ABSOLUTE MINIMUM 


Write, Wire, or Phone for Complete Information 


BUFFALO AVIATION SHOW, 303E Mutual Bldg., Buffalo, N. Y. 


Telephone, Seneca 7749 | 
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The morning after. The cockpit 
is against the tree. 





the utmost vigilance, it had “closed in 
the rear.” It had been impossible in the 
eastward trip to keep a constant watch 
to the rear to see if this dreaded thing 
would happen, because the frequent 
sharp turns blotted out anything more 
than a quarter mile or so away. Du 
to the high mountains, hidden from 
sight, towering several thousand feet 
above on all sides, it was foolhardy to 
attempt a “blind” climb up through the 
thick mass—a crash into them would 
have been inevitable. 

Realizing the ultimate outcome if the 
return to Sacramento was _ prevented 
many attempts were made of course to 


break through and save the much-loved 


ship, but with no success. Pocketed! 
Constant circling was then necessary to 
keep watch on one or two dark objects in 
the floor of the canyon and to remember 
just about where those invisible moun- 
tain walls ought to be. The visibility in 
the pocket gradually reduced as the 
storm thickened. This necessitated drop- 
ping lower and lower to keep in vie 
those dark objects below, which nov 
were found to be parts of a river, the 
life-saving dark spots turning out to he 
the few portions of the water not bridged 
over with deep snow. 

The flying altitude was now much be- 
low the level of the railroad tracks with 
the canyon narrowing in width as the 
altitude was decreased. This made it 
necessary to keep in the tightest possible 
spiral to prevent collision with the sur- 
rounding wall. By then the bottom wing 
was just missing huge, jagged rocks and 
tall pines. The ship’s proximity to these 
objects would have caused no anxiety 
under normal conditions, but the 
obstacles were not seen on this occasion 
until after the bottom wing had passed 
by them, with the ship in a constant 
vertical bank. 

Seventy-two years of this, or as time 
is reckoned, ten or fifteen minutes, and 








then—just one more circle hoping to 
eatch a glimpse of an open and level 
spot large enough to park the wreck. 
But Lady Luck was not riding in the 
mailpit upon that occasion. So with a 
prayer that the beautiful ship would not 
be cracked beyond repair, the switches 
vere cut and the gasoline pressure re- 

sed. A little rudder and aileron to 
ring the ship out of the bank, easing 
eck on the stick to cut the forward 


d to a minimum, and an arm crooked 
front of the face, waiting for the 
crash 
Immense pine trees were mowed down 
the path of the ship as cleanly as if 
ome huge knife had severed them. Fif- 
en to twenty feet of snow on the 
eround no doubt cushioned the smash 
but it needed no careful survey to ascer- 
in that No. 424 had flown her last trip 
ind was a complete v ishout, and that 
there was no possibility of ever salvaging 
s much as a nut or bolt, though the mail 
Ss intact. 
At last the snowshoes and rations, ear- 
ried for so many years by all the pilots 





Where Mail DH No. 424 rests 
quietly in the high Sierras. 
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on this leg, were to be of some use. A 
fresh snowfall of four feet in the preced- 
ing twenty four hours together with the 
huge storm in progress, made it fairly 
tough going for the novice on webs. 
Many hours of steep climbing without 
the aid of a Liberty-12 finally brought 
the railroad into view. And a few miles 
down the railroad a telephone call was 
made to relieve the anxiety of those con- 
cerned. 

Having heard a plane constantly mil- 
ling around in the storm, and realizing 
that it had landed afterwards somewhere 
in the vicinity, the wonderfully co-opera- 
tive Southern Pacific Lines despatched 
many searchers in that area, though the 
wreckage was not found until the storm 
had abated the following day. It was 
learned also by telephone that the S. P. 
had despatched a special train to pick up 
the pilot and bring him to the next di- 
vision point. The ultimate had been 
achieved,—a private and special train. 
In a few minutes it hove into view around 
the bend in the darkened snowsheds. It 
Was engine and caboose! 


Glider Club of Wisconsin 


One of the most interesting aero clubs 
to be formed recently is the Glider Club 
of Wisconsin. The founders are J. P. 
Schroeter, Arthur Baumann, Clarence 
Berg, and Paul Schroeter, Jr. 

The club plans to give its members 
a thorough knowledge of glider construc- 
tion and operation. A monthly lecture 
is to be given on gliding and the building 
of gliders. General club meetings are to be 
held regularly in the Milwaukee Journal 
Building while a workshop is being rented 
for constructing club gliders and sail 
planes. Present plans call for the work- 
shop being open every evening under the 
supervision of one of the experienced 
builders. The matter of a suitable flying 
field has not yet been settled. 
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Aerial Navigation for the 





and Aeronautics 


Novice 


By Commander Douglas G. Jeffrey 


AVIGATION or the “act of driv- 


ing a ship across the sea” dates 

back to the time of Abraham. 
Shipping laws were promulgated by King 
ummurabi of Chaldea some four thou- 
d vears ago and Herodotus records a 
yyvage around Africa five hundred years 
fore Christ. The ship as we know it 
lay is the result of very gradual evolu- 
m and navigation has advanced step 
step with the ship. It is a far ery 


th 


of 


‘rom Hammurabi to 


the Ark had 


ou 


Lindbergh and 
“Graf 
| the progress of aerial nav- 


tion has been crowded for time in its 


yrd, or from the Ark to the 


ipt to a e in a few short and 
ewl | years what Marine 
ration took forty centuries to ac- 


\ireraft have to some extent 

! 1 the igators and despite 

: of pioneers like Commander 

rd nd Li nant Commander 
the airman’s knowledge and in- 
concerning this side of the pro- 
s not kept pace with other de- 

ts | irman, and he exists, 

» knowledge of navigation is 

the seuman who can handle a ship, 
y th her, take her in and out 
traffic, in fact 
r talk,” but who has not the 


dock, handle her in 


7 | ship trom one port to 


other th « ty nd aceuraey under 
x his position en 
ite. He may | good seaman but he 
) havigator To get anywhere sea- 
ined with naviga- 
way airmanship, 
ever expert, must be supplemented 
igation,” to borrow a term coined 
Lieutenant-Commander Weems. 
ting in these articles, 
t the experienced air- 
hope to present in as 
ner as possible some of the 
entary and fundamental principles 
for the benefit of the “lay- 
n” and for those who are as yet 
‘ tion. To get back to 
seamen were merely 
ter iiling from one point of land 
rhaps oceasionally us- 
It is possible that 


navigating officer, al- 


inother and pt 


y9 star to steer by 


the Chaldean Navy being charged by 
Court Martial that he did by negli- 


gh we have no record of any officer 


Please mention Popular 


DS.O., R.N.R., F.R.GS. 
gence or default hazard His Majesty’s 
Ship “Ark.” 

By my side as I write is a modern 
aviation textbook that devotes one brief 
chapter to navigation and except for a 
passing reference to radio, the methods 
described do not get much beyond those 
employed four thousand years ago. The 
story of a certain ship’s officer—a “war- 
time product’”—could apply with equal 
truth to some of our flyers today. On 
the arrival off a foreign port, the ship 
was boarded by the local pilot, who after 
passing the time of day with the Master 


and turning over the latest newspapers 
(a time honored custom of pilots) turned 
to the officer of the watch and said, “I 
should like an azimuth if you ean get 
The O. O. W. looked somewhat 


at a loss but replied, “I'll 


one.” 
do my best 
with the steward, but it isn’t so easy 
since prohibition, unless you have a ‘pre- 
scription.” ” 

Aerial navigation presents difficulties 
unknown to the sailor, the introduction 
of the third (vertical) dimension and the 
inability, in the case of heavier than air 


craft at least, to “stop, look and listen” 


in the way that a sea going vessel can 


being two of the most important. In 
addition there is the high speed at which 
air craft travel and the high velocity of 
air currents. Whereas the Gulf Stream, 
probably the swiftest of ocean currents, 
sometimes attains a speed of 5 to 6 miles 
per hour, fifty miles a1 


wards is not 


hour and up- 


uncommon in the air. 
These conditions make the ability to fix 


AVIATION 


See 


Groundman or Mechanic 


Made of silver or gold front (Actual size shown above). 
Identification Wristlets, $2.50 


each, mailed anywhere. 


his position with speed and accuracy of 
the utmost importance to the aviator 
In the future, not tomorrow perhaps, 
shall realize Jules Verne’s dream of the 
Clipper of the Clouds, helicopters, and 
all the rest, or perhaps go further and 


produce a ship similar to that described 
in a book that I read as a youngster, 
The Log of the Flying Fish. This craft 
“out Verned” Jules Verne and com) 
the attributes of the modern airship and 


submarine. The development of a vesse 


of this type would certainly settle the 
battleships vs. planes argument of whicl 


we hear so much, but navigation wo ld 


he more complicated ind vil il th hn eve! 


As commercial flving develops an 


competition becomes keener a th rough 
knowledge oi navigation and mete yrologv 
] 


will become essential to successful opera- 
tion. The 


yond the experimental stage; the 


helicopter is not much be- 
gyro- 
compass though admirably suited to ma- 
rine needs ippears To he too heavy ind 


susceptible to vibration, ete., for gener 


aviation purposes; radio beacons are no 
as yet scattered broadeast over the 
country, and even with all three pet 


fected, ind they will do much to sim 


plify aerial voyages, there will st 


i 


log, bad weather, radio failu nor- 
mal air currents and the demand for 
speed and more speed that will make 
navigation and nautical astronomy as ap- 
plied to aviation of ever ing reasing im- 
portance, 

Nathaniel Bowditch, one of the fath- 
ers of modern navigation, gave the fol- 
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lowing definition of the science and it 
can hardly be improved upon: “The 
science generally termed navigation .... 
affords the knowledge necessary to con- 
duct a ship from point to point on the 
earth, enabling the mariner to determine 
with a sufficient degree of accuracy, the 
position of his vessel at any time.” We 
have only to substitute “airman” for 
“marine” and we have all that is re- 
quired for aerial navigation. Bowditch 
again divides navigation into two mair 
heads, namely, navigation and nautical 
astronomy. Navigation in this limited 
sense is the determination of a ship's po- 
sition by reference to the earth of fixed 
objects on the earth and ean be subdi- 
vided into (a) Dead reckoning which is 
estimating the position by distance indi- 
cated by log and course steered by com- 
pass from some well determined point, 
and (b) Pilotage, in which a ship’s posi- 
tion is obtained from bearings of visible 
objects on the earth, soundings of the 
depth of the sea, and in modern times 
radio bearings, ete. Adapting this divi- 
sion to aerial needs we get the following: 


AERIAL NAVIGATION 


NAVIGATION 
Pilotage 
Obtaining plane’s position by bearings 
of fixed objects on the earth and by radio 
beacons, etc. 


Popular Aviation 
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Dead Reckoning 
Estimating plane's position by air 
speed, and course from a well determined 
position, 
Aerial Astronomy 
Determining plane's position by aid of 
lestial objects. 
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nationally famous instruction book—“MOD- 
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It is proposed to use the above nomen- 
clature throughout this series of articles. 
A good many nautical phrases will be 
bound to creep in from time to time, and 
I trust that the landsman and airman 
unacquainted with things marine will ex- 
cuse them, for after all there is a close 
relationship between the two navigations 
and also to a far greater extent than is 
generally realized between airmanship 
and seamanship. It has been noted that 
the navy trained youngster, especially if 
he sails a boat well, will, if he takes to 
flying, acquire more easily than others 
the “feel” of the plane that is indispen- 
sable to good airmanship. Following the 
above plan dead reckoning will serve as 
an introduction to aerial navigation. 
Dead reckoning in marine circles is fre- 
quently referred to as “position by ac- 
count,” indicating that it is at best an 
estimate and not a determination of po- 
sition as in the case of bearings of fixed 
objects on the earth or astronomical ob- 
servations. In computing dead reckon- 
ing, we deal with the following factors: 
(a) a definitely defined point of depar- 
ture, (b) the course to be steered, ie., 
true bearing of the point it is desired to 
make, (c) the air speed, and (d) the 
drift. The following instruments are re- 
quired: compass, airspeed indicator, drift 
meter, chart or map, dividers and a ruler 
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and protractor or parallel ruler and pre- 
tractor combined. The Douglas Pro- 
tractor is a combination instrument of 
this latter kind, a handy transparent af- 
fair that has often been used by the 
vriter 

In the present article the magnetic 
compass will be the only one considered. 
It is assumed that the general principles 


of the magnetic compass are understood 


] 


by everyone and hence no detailed de- 








scription will be given. The compass 
card as used in aircraft (see Fig. 1) is 
either of the flat dise type or thin an- 
nular ring type, the latter being the most 
yopular. These rds are marked with 
the cardinal points and also with degrees. 
Most navigators have adopted the 0 to 
360 system; starting with zero at North 
the eard is divided into 360° so that East 
} ( h 7 ‘ Tact 97 
fice dca “id " 7 _ ea wot Fig. 1. Pioneer magnetic compass 
ait s : with new T itterington micrometer 
nd bearings quoted in (a) points, eg., compensator. The two screws in 
South East, North East by East; in (b) the base operate a soft iron shield 
legrees expressed in quadrants, e.g., 8. to allow practical compensation. 
15° E., N. 56 ] nd so on; and (¢) in 
grees from 0° to 360° as described 
ve. since three systems are in Compass error is composed of varia- 
se, the capacity to make quick mental tion and deviation. Variation is the dif- 
ersion from one to the other is es- ference between true and magnetic north 
il. and varies with time and_ location 
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Charts are available showing the varia- 
tion in various parts of the world and 
also the annual changes in different lo- 
cations. The navigator must make sure 
that the variation used is correct, not 
only as to place but also as to time. 
Variation is sometimes referred to as 
declination, and I have noticed this 
nomenclature in various aviation text 
books. 

Variation is considered the best term 
for navigational purposes, inasmuch as 
declination is a term employed for an 
entirely different non-magnetic factor 
used in nautical and aerial astronomy. 
Deviation arises from the effect exerted 
on the compass by magnetic metal in the 
plane itself, It differs in amount and di- 
rection according to the direction in 
which the plane is heading and also un- 
dergoes some modification with big 
changes in locality. 

Most pilots can apply errors but I 
have met many who were incapable of 
adjusting compasses or even unable to 
“swing ship” to determine errors. I 
read somewhere In a recent iviation 
handbook that it was advisable to check 
compasses up every month or so. The 
st nding orders of practic illv every ship 


sniling the seas contain the instruction to 
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the officer of the watch to determine the 
error of the compass as often as possible, 
and this is good practice whether afloat 
or aloft. This precaution is especially 
important when planes are engaged in 
service that requires night or bad 

ther flying. Swinging ship, i.e., ad- 
justing compasses, is not a very compli- 
The plane is placed in 
flying position “tail up” and then swung 
so that its longitudinal axis or fore and 
aft line lies along each of the cardinal 
points in turn. Compass bearings of a 
fixed object whose correct magnetic bear- 
ing is known are then taken for each 
cardinal point, the difference between 
the — and magnetic bearing of 
the object being the deviation. These 
errors if large (exceeding 5°) are com- 
pensated by means of sma 


cated operation. 


1 compensat- 
ing magnetic needles. In practice it is 
extremely difficult to get a compass cor- 
rect on all points but deviation can usu- 
lly be brought within reasonable limits. 

If the effect of an error whether due 
to variation or deviation is to draw the 
north end of the compass needle to the 
right or eastward the error is named 
east and marked +. If the effect of the 
error is to draw the north end of the 
needle to the left or westward the error 


Compees Evrae 








Fig. 2. Correction from true to 
compass course, i. e., application 
of deviation and variation. 





is named west and marked —. In con- 
sidering compass errors it is essential to 
imagine yourself standing in the center 
of the compass looking out in the direc- 
tion of the course or bearing to be cor- 
rected (See Fig. 2). In calculating aerial 
> se ” 
dead reckoning we have no “leeway” as 








Ss 
w” 


Fig. 3. Correction to true map 
course for drift. 
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in marine dead reckoning. ‘“Leeway” 
refers to the distance that a ship is blown 
sideways through the water by the force 
of wind on her hull. Although both ship 
and plane are supported by the element 
in which they operate the plane is com- 
pletely immersed and resembles in this 
respect the submarine while diving, 
whereas the surface ship although sup- 
ported by the water is not immersed and 
offers a large surface to the effect of the 
wind. A plane never moves sideways 
through the air. If the air moves the 
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Fig. 4. Correction to true map 
course for variation and devia- 
tion, i. e., total compass error and 


drift. 





plane moves with it describing a path 
with reference to the earth different from 
the direction in which it is heading. This 
fact, simple though it appears, is often 
misunderstood by the novice. 

There are three kinds of courses or 
bearings (a) true, whose north is toward 
the geographical North Pole, (b) mag- 
netic, that shown by a compass depend- 
ing on the earth’s lines of magnetic force 
and whose north is toward the magnetic 
North Pole and (c) compass, shown by 
individual compasses in each plane and 
differing from the magnetic course of 
bearing by the amount of the deviation 
caused by the plane’s own magnetism 
deflecting the needle. 

A plane wishes to fly from a Point A 
to a Point B (Fig. 3). The course can 
be obtained by drawing a straight line 
from A to B and with a parallel ruler 
or protractor ascertaining the angle 
that this line makes with the meridian 
(true north). This is the true course 
from A to B, in this case N. 45 E. 
to be more modern, 45°. The variation 
at the point of departure is known to 
be 11 East and the deviation 4 East giv- 
ing a total error of 15 East. If deviation 
is larger than variation and of different 
name subtract variation from it and vice- 
versa. We are in this case assuming that 
there is no change in variation between 
A and B. In many parts of the world 
the lines of variation converge’ and 
changes are rapid. For instance, be- 
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tween Halifax and New York there is 
a change of 11°. Conditions of this 
kind call for frequent changes of courses 
to conform with the change of variation. 
In actual practice interpolation is re- 
sorted to and a mean variation for a 
fixed period of time according to the 
speed of the plane is applied to the 


course. In the case before us we have a 
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Fig. 5. Compass error. 
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altogether. By applying our error of 
15° East (+) we steer N. 30° E. N. 
compass which corresponds to the re- 
quired N. 45° E. This applying of com- 
pass errors is often confusing to the be- 
ginner and Bowditch gives a general rule 
that holds and which avoids the neces- 
sity of reasoning out each individual case. 
This is the rule: “When the correct di- 
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Left westerly error, right easterly error. 
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total error of 15 East, i.e., to the right 
of North, so that if we steered N. 45° E. 
by our compass we should in reality be 


making N. 60 E. and would miss “B” 





Fig. 6. Point to point navigation 
showing correction for drift. 


rection is to the right the error is east.” 
The words correct-right-east thus become 


a key to all problems ol applying compass 


error. With easterly error we know that 
to obtain a true course from a compass 
course the error must be applied to the 


(Continued on page 106) 
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Comm‘! Bank Building (directly across street 
from Patent Office), Washington, D. C, 
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Financial Review 


By J. Allen Grover 


Pynchon «& Co., 


HE month before Poputar Avia- 

TION AND AERONAUTICS went to 
press has been comparatively 

quiet in aviation financial circles. After 
some of the giant mergers which took 
place in the autumn the Street has found 
this inactivity refreshing, but there are 
rumors of much new financing to come. 
The end of 1928, which was an amaz- 
ng year in American financial history, 
ills to mind inevitably the enormous 
gains made by various securities. Below 
is a graphic picture of this activity in 
the leading aeronautical issues listed on 


the two main New York exchanges. 


CoMPANY 

+Curtiss Aero. 

tWright ..... Bde eee 
*Aviation Corporation of the Americas 
*Boeing Air & Transport Co 

Curtiss Aeroplane Export 

Curtiss Flying Service 
Douglas Aircraft 
Fairchild ......... 


es ee 


*Keystone ........ 
*Niles-Bement-Pond eis ae 
Transcontinental Air Transport 
Universal Aviation 


tNew York Stock Exchange. 
New York Curb Market. 


however, has not been without 


some of the usual wide advances in the 
prices of aviation issues. The most spec- 
ular perhaps has been the rise in 
ner Aircraft common. Originally is- 
sued at 20, it sold under 100 at the 
beginning of the year, and on January 
15 was quoted 190 bid, 200 asked. It is 
reported that this company contemplates 
4 production of over 1,000 motors in 
1929, and the industry as a whole has 
hown great confidence in its product. 
Other issues of aeronautical companies 
traded in “over the counter,” including 
those of investment trusts which special- 
e in aviation stocks, registered rood 
gains in the last two weeks of trading 
before this journal went to press. The 
opening of the Pan American Air Lines 
is signalized by heavy buying of the 
ommon stock of the Aviation Corpora- 
tion of the Americas on the curb. There 
is no indication that public interest in 
wviation stocks has receded. So much for 
L glimpse of the market. 
It was not so very long ago that a 
inker could not be persuaded to touch 
in aviation issue, but now the various 
markets all over the country tell a very 
The industry a 


different story s a whole 


New York City 


unquestionably will continue its rapid 
progress, and eventually great fortunes 
will be earned for investors in aviation 
stocks, but the more _ conservative 
bankers are beginning to voice the warn- 
ings which were so often heard during 
the early stages development in the 
radio, automobile and electric refrigera- 
tor industries. In an industry so young 
no one company can be assured of its 
future. In other words, all aviation 
stocks must be considered speculative in 
character. Naturally, the degree of risk 
varies with each company, from those 
which have no more merit than a wild- 
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cat oil venture to several whose records 


indicate that with continued national 
prosperity, they will soon be worthy of 
ranking with the best industrials. 

Financing operations in the last month 
show some companies issuing stock and 
thus offering the public a share in their 
fortunes, while others are retiring pre- 
ferred issues and, thereby, Improving the 
condition of their common stock. 

The Travel Air Company, control of 
which was recently acquired by Hayden, 
Stone & Company and Jackson & Curtis, 
has made application to list 100,000 no 
par value shares of capital stock on the 
New York Curb Market. This is the 
first step taken since the control of the 
company has passed into the hands of 
these prominent bankers to make avail- 
able to the public these securities. 

The Lockheed Aircraft Company, who 
recently increased their common stock 
from 25,000 shares to 150,000 shares of 
no par value, offered warrants to sub- 
scribe to additional stock at the same 
time, and will use the proceeds from this 
financing to call in all of the preferred 
stock outstanding, which will make the 
common stock the senior issue. The Com- 
pany will also utilize part of its newly 
raised funds to pay off its current in- 
debtedness and the remainder will go 
for the construction of an assembly plant 
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near Chicago. The warrants, which were 
issued in connection with this financing 
permitted stockholders to subscribe to 5 
new shares for each old share held, at 
S06 per share. 

Mergers and consolidation are 
stantly being discussed in the industry. 
Each one accomplished is a healthy sign 
the formation of 
larger and stronger units and the conse- 
quent elimination of competition. It is 
impossible to look at the aviation indus- 
try today and not draw comparisons 
between it and the motor and railroad 
industries as they were in the early stages 
of their development. Everyone knows 
the trials and hardships which both the 
railroads and the motors went through 
they attained their present en- 


con- 


as it is evidence of 


before 


iable positions. One can hope for no 
better examples for the aviation industry 
to follow than these, and it seems safe 
ssume that the aviation industry will 
benefit enormously by the experience of 
ts predecessors in the realm of transpor- 


tation and n ifacture. 


The Sperry-North American Aviation, 
Ine. merger has been of recent interest. 
result of tl 
of the cope Company to 
the North American Aviation, Inc., the 
tion Investment trusts 
id or what the terms 
known as the 
Sperry Company was privately owned, 


1s merger was the sale 


Sperry (;vros 


largest of the 

price \V Ss 
o! the sale were Is not 
is believed to have been 
) lions of dollars. North 
American will continue the operation of 
he Sperry Company along its previous 


with spec emphasis laid on the 
blishment experimental labora- 
ries, where effort will be made to 
mprove the alr ly highly technical and 
erfected instruments which are so vital 
y the success iigation of a plane, 
nd in which line the Sperry Company 
f els 
The Unive Aviation Corporation, a 
nt consolid mn of several companies, 
has acquired » Continental Air Lines, 
Incorporated 1 will incorporate this 


first unit in the proposed 
This is 
addition to the 
nies which have gone into 
the Universal Company. 


m as the 


Syste 


thern cross-continental route. 


sou 
considered a iluable 
omp 


making of 


rray ol ¢ 
the 
Several new com 
blished. An im] 
formed recently 
which has been 
trust to deal in and finance aero- 
nautical any description. 
Its officers are me 


panies have been es- 


rtant new company 
is the Air Investors, Inc., 
organized as an iInvest- 
ment 
companies of 
n well-known in various 
nes, chiefly public utility executives, and 
every indication is that it should have a 
ful future. The present capitaliza- 
250,000 shares of con- 
vertible preferred stock, of which 60,000 


followed 


shares of 


success 
tion consists of 
shares are outst inding, 


1.500.000 


by 


authorized no par 


and Aeronautics 


common stock of which 140,000 shares 
are outstanding. 

The Curtiss-Reid Aircraft Company, 
Ltd., was formed recently to acquire the 
assets and business of the Reid Aircraft 
Company, Ltd. The Reid Company was 
a Canadian organization formed only a 
few months ago for the purpose of manu- 
facturing light airplanes, for which there 
has been an increasing demand in 
Canada. The Curtiss Aeroplane & Motor 
Company has purchased 50 per cent of 
the common shares of the Curtiss-Reid 
Company, giving it complete control. 
Capitalization of the Company consists 
of 42,500 shares of preferred stock issued 
at $30 per share with warrants, and 
100,000 shares of no par common. The 
Curtiss-Reid Company has entered into 


91 


a contract with the Curtiss Aeroplane 
Export Corporation for the sale of the 
Reid “Rambler” plane in Latin America. 

An announcement has been re- 
ceived that the Curtiss Aeroplane «& 
Motor Company and the Caproni Air- 
plane Company of Milan have formed an 
organization to build Caproni seaplanes 
and airplanes in the United States. Ac- 
cording to the announcement, both the 
Curtiss and Caproni Companies will own 
substantial blocks of the stock of the 
new company and some financing is ex- 
pected in the near future in connection 
with this deal, but further definite 


just 


in- 
formation is lacking 
No financial balance sheets are avail- 


able for 1928 as yet, but numerous state- 
ments regarding the production of planes 
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PAY AS YOU GO 
EMPLOYMENT SERVICE 


Write for booklet outlining interesting 
courses in Airplane Drafting, Aviation, 
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Navigation—endorsed by Colonel Lind- 
bergh, Commander Dick Byrd, Lincoln 
Ellsworth, Admiral Moffett and others. 
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for various companies have been authori- 
tatively made. In no case have we seen 
a statement which does not predict an 
increased production of at least 100 per 
cent, and some companies claim a far 
greater increase even than this. The 
market for this production may be even 
creater should the economic prosperity 
of the country continue, but by the same 
token, should the credit stringency grow 
to such proportions that business will 
feel the scarcity of funds, then the avia- 
tion industry, like every other, will suffer, 
and the sanguine predictions which have 
been made will not be justified. 


Book Reviews 


The story of the rescue of the Nobile 
polar expedition, a manual of radio, and 
a book for boys concerning the adven- 
tures of a stowaway aboard a trans- 
oceani¢e airplane, are on the display shelf 
this month. It is interesting to consider 
the variety of interests which fall within 
the classification aeronautical. Aviation 
is satisiactory In a romantic Way, very 
largely perhaps because of this diversity 
of its application, and the almost un- 

from which 
is well borne 


limited number of angles 
it can appeal. This fact 
out by the character of the books cov- 
ered from month to month in this de- 
partment. A case in point would seem 
to be Mr. Giudici’s account of the catas- 
trophe of the Italia. Here beauty, hard- 
ship, science and sheer adventure are all 
inextricably mingled with the basic aero- 


nautical element. 

Tue TraGeDy OF THE ITAA, by Davide 
Giudici. Pub. by D. Appleton and Co., 
New York, 1929. 208 pp. Illus. Price, 
$3.00. 

At 1 a. m. on May 24 the dirigible 
Italia, bearing General Nobile and fiiteen 
members of his expedition, arrived over 
the North Pole and for more than two 
hours cruised in the vicinity. An Italian 
flag was dropped onto the ice, a gramo- 
phone played Italian tunes, and the 
leaders of the expedition shook hands. 
The return journey was begun and it 
proceeded normally enough for the first 
few hours, though increasingly violent 
winds and a gradually lowering tempera- 
ture caused General Nobile to consider 
strongly the advisability of returning to 
Alaska or Siberia rather than to Spitz- 
bergen. It was determined at last to con- 
tinue in the direction of King’s Bay, but 
the foe became thicker and thicker, until 
the Italia ultimately found herself flying 
blindly through sleet and heavy mist. 

At about 9:30, some thirty hours after 
the Italia had left the Pole, the elevator 
stopped functioning and the airship lost 
altitude. This difficulty was speedily re- 
moved, but within an hour the ship again 
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Daring Young Men! 
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Aviation. 


Quickly Train at Home 





for BIG PAY! 


Get in on the ground 
floor now and prepare for 
the greatest boom in Avia- 
tion history! Thrills, ad- 
venture, fame, BIG PAY 
are offered to red-blooded 
young men who act at 
once. Aviation is growing 
over roo per cent each year. 
Over 50 different trades al- 
ready represented. 


You Are Taught Every Branch of Aviation 
N. A. T. now offers you a complete, prac- 
tical EASY-TO-GRASP Course in Aviation 
fundamentals—at a new low price. You re- 
ceive the basic training necessary to qualify 
for Pilot, Designer, Mechanician, Rigger, 
or any position in Aviation. Included are 
Motors, Wings, Assembly, Construction, De- 
sign, Meteorology, Navigation, Nomencla- 
ture, Theory of Handling Ship in Air and 
on Ground, and roo other fascinating sub- 
jects. Lessons are profusely illustrated with 
charts, diagrams, plans, blueprints, etc., so 
you can quickly grasp each subject. You re- 
ceive experience of famous pilots, techni- 
cians, shop experts and designers. Endorsed 
by experts. No previous mechanical knowl- 
edge necessary. Learn at home in your spare 
time, without giving up your present job. 
Accredited Diploma 
awarded you upon 
graduation, 
FREE Employment Service 
Every day manu- 
facturing, transport, 
air-port service and 
sales organizations 
are springing up— 
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Excerpts from few of 
hundreds of letters 
from students. 
“Your section on 
Navigation, Meteor 
ology and Flying 
are each worth 
price of the whole 
Course alone.” Bob 
Ridenour, 


with valuable open- Omaha, 
° . 3 Neb 

ings for high priced, “Have my own 
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Okla 

“Most thoro and 
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ery man in the air, 
20 men are needed on 
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der free Employment 


Service. The big | Course I ever saw 

selling for four 
money—the fame and times the price.” 
glory—are coming to Roy Stetson, Her- 


Beach, Cal. 
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Amazing Opportunities 
in Aviation 
for You! 


One of the largest, best equipped 


aviation schools in the U. S. offers 
limited number a quick thorough 
training in new class just forming. 
SIMPLE AND EASY 
PAYMENT PLAN 
\RRANGEMENT 
PAY AS LITTLE AS $35 DOWN 
AND BEGIN ACTUAL TRAINING) 


JOIN NOW—PILOT A PLANE 
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MOST COMPLETE ONE 
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After you finish ground work we 


give you unlimited Flying Time 
in the air under the guidance of a 
skilled pil intil you can success- 
fully “Tal off,” “Fly” and 
“Land” a plane alone. 
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LICI NS] INSTRUCTORS 
\T OUR HUGE AIRPORT 
AND FLY IN NEW LICENSED 
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demand for trained men in Avia- 
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the U.S. Numerous Aircraft Man- 


ufacturing panies and Sales 
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men. 
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SELF FOR IT 

Pilots—Airplane Mechanic— 
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Commercial Aviation Co. 
329-31 East Pershing Rd. 
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Send me Free copy of “Air Facts” and 
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began to fall, and in spite of desperate 

efforts on the part of the crew to throw 

out sufficient ballast to compensate for 
the rapidly decreasing buoyancy, the 

Italia swung swiftly downwards. The 

control cabin struck the ice with a terrific 

shock, breaking off from the envelope 
and smashing to pieces. 

Relieved of the weight of the cabin 
and its occupants, the remainder of the 
balloon, still carrying six men, bounced 
back into the air and was blown rapidly 
away from the wreckage and the cast- 
aways. Five of the ten men on the ice 
were injured, one of them so badly that 
he died without rising. While the others 
were picking themselves up, and doing 
what they could for the injured men, 
they saw a column of smoke suddenly 
rise a long distance away to the south- 
east. This was the last sign of the six 
men who had « n carried off in the 
wrecked dirigible. Two months later eight 
of the original sixteen men on the Italia 
at the Pole had been rescued, two had 
died, and six had completely disappeared. 

The Tragedy of the Italia, as related 
by Davide Giudici, special newspaper 
correspondent on the ice-breaker Krassin 
which effected the rescue of all the men 
stranded on the ice-floe except Pomella 
and Malmgren, who had died, and Gen- 
eral Nobile, who had been picked up by 
Lundborg in an earlier attempt at rescue 
with an airplane, records the efforts of 
the civilized world to find and restore to 
their homes the members of this ill-fated 
expedition. It is an absorbing story, not 
only because of the tenseness of the situa- 
tion which it describes, but also because 
of the character of the rescue operations 
themselves. Planes, ice-breakers, dog- 
sledges, and even snowshoes and heavy 
hiking equipment were called into serv- 
ice by the different groups trying to reach 
the marooned men. 

The voyage of the Krassin, and the 
partial success of its mission, make a 
story of genuine interest. Only less in- 
teresting than the narrative of the actual 
rescue itself is the account of the organ- 
ization and activities of the several relief 
expeditions which were fitted out on be- 
half of the Italia castaways. Mr. Giu- 
dici’s book is the testimony of an eye- 
witness and participant, and it should 
have permanent value as a chronicle of 
one of the major episodes in recent 
Arctic adventure. 

Tue Rapio Manvat, by George E. 
ling, edited by Robert S. Kruse. Pub. 
by D. Van Nostrand Co., New York, 
1928. 666 pp. Illus. Price, $6.00. 
The Radio Manual, by George E. Ster- 

ling and Robert 8S. Kruse, contains con- 

siderable material of interest to persons 
of aeronautical tendencies. It appears to 
be intended as a sort of household guide 
to radio, with comprehensive and ac- 
curate information on almost every phase 
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NORTHEASTER HELMETS 


The complete absence of wrinkles insures 
an excellent appearance. Northeaster 
helmets are made of the finest and softest 
gloveskins, with soft two-ply chin straps 
secured by sure-hold buckles. The goggle 
straps are two-ply and sewed in to stay. 

Model 276— Navy type, chocolate glove- 
skin, chamois leather lined. Each, $5.50. 

Model 274—Navy type as above, but 
with ear puffs. Each, $6.50. 

Model 278— Navy type, chocolate leath- 
er chamois lined, with warm wool in- 
terlining between chamois and outside 
leather. Each, $8.50. 

Model 275—Army type, tan gloveskin, 
silk lined, with ear pu Each $6.00. 

Model rene wd. wend olive drab soft 
capeskin, soft leather lined. $5.50. 


EXCELLENT HELMETS 
AT POPULAR PRICES 
Model 180—Many students find it in- 


convenient to pay as much as $5.50 for 
a helmet. The model 180 is an excellent, 
serviceable helmet at a low price. Made 
of soft brown lambskin, suedine lined, 
snug fitting all around, neatly stitched, 
with adjustable chin strap, and goggle 
straps. Each $3.00 

Model 181:—As Sedhovs black leather. $3. 

Model 185—Same as No. 180, but 


heavy, warm sheepskin lining for winter 
wear. $5.00. 
Model 183—As above, black leather. $5. 


CLOTH HELMETS 

Model 273 —White soft garbardine, 
unlined. Each $2.00. 

Model 260 —Tan soft garbardine, un- 
lined. Each, $2.00. 

Model 272—Ollive drab cloth garbar- 
dine, satine lined. Each, $2.25. 

All helmets supplied in following head 
sizes 6%, 6%, 7, 7%, 7%, 7%, 7%- 
pound any article in this ad- 

vertisement, write us your 
size and send a check for the 
— price. We shall send it 

y return mail. If, upon receipt, 
you are not satisfied with your 
purchase, we shall immediately 
and cheerfully refund your 
money. Send for complete cat- 
alog of goggles, flying suits, etc. 
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PATENTS 


TRADE-MARK 
SERVICE 


Without charge or obligation, we will 
inform you on any questions you ma) 
put to us touching on patent, trade- 
mark and copyright law. You may 
ask: ‘Should Y protect myself by pat 
ent, or register under the trade-mark 
or copyright laws? What kind of a 
patent should I obtain?” and many 
other questions that may occur to you 
These are vital points to consider and 
questions will be cheerfully answered 


Evidence of Conception 


Before disclosing your invention to any- 
one send for blank form “EVIDENCE 
OF CONCEPTION” to be signed and 
witnessed. As registered patent attor- 
Nneys we represent hundreds of inventors 
all over the United States and Canada in 
the advancement of inventions. The form 
‘Evidence of Conception,’”’ sample, in- 
structions relating to obtaining of patents 
and schedule of fees sent upon request. 


LANCASTER & ALLWINE 
471 Ouray Building 
Washington, D. C. 


Originators of forms, “Evidence of 
Conception.”’ 








Real Gas Engine Flies 
Model Airplanes 


Here is a wonderful example of 
engineering ingenuity, A real 
gasoline engine that weighs only 
three pounds, yet develops 12 h.p. 
It is a 2 cycle, 3 port air cooled 
aluminum alloy engine with 142” 
bore and 112” stroke. It is 6” 
high and 214” in outside diam- 
eter. This engine is perfected 
and is not an experiment. 


9 Ft. Model Plane Flies One Mile 


And climbs 200 feet when equipped with this 
motor. It has many uses such as running an 
ordinary canoe, small row boat and light mo- 
torcycles. It is just what model plane builders 
have been looking for. It is an engine that 
will make their models fly. 







Send at once for complete information and Bul- 
letin No. 44 which describes this motor. 


DYNAMIC MFG. CO. 


510 W. VAN BUREN ST., Dept. 100 
CHICAGO ILLINOIS 
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Water, Snow 
and Ice Craft 
now Combine 
Beauty, Sim- 
plicity and 
Speed—Cheap and easy to build— 
send dime for Illustrated Literature. 
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of the topic. Possibly one may say with- 
out being misunderstood that this manual 
effects a very happy and desirable com- 
promise between unintelligible accuracy 
and inexact simplicity. The merit of the 
book lies in the fact that it manages to 
be useful to amateur and professional 
alike, and for this reason it should find 

a place in every well-rounded aviation 

library 

Of particular interest to the aeronau- 
tical reader is, of course, the chapter on 
radio beacons and direction-indicating 
apparatus. This chapter explains the 
theory behind radio-directional appli- 
ances, and then discusses in some detail 
the practical installation of sets both on 
the ground and in aircraft. Circuits and 
hook-ups are illustrated, and the utility 
of such information will be apparent to 
all those who have from time to time 
had reason to wish for more complete or 
sympathetic advice on these matters. 

Other chapters discuss elementary elec- 
tricity and magnetism, motors and gen- 
erators, storage batteries, and charging 
circuits, the vacuum tube, fundamental 
tube circuits for transmitters, modulating 
systems used in broadcasting, general 
broadeasting equipment, are and spark 
transmitters, commercial radio receivers, 
amateur short wave apparatus, radio 
laws and the handling and abstracting 
of traffic. 

The Radio Manual is a good and useful 
book, clearly deserving the recognition 
which it seems fairly well assured of 
finding among persons with the curiosity 
or need to find out precisely how various 
radio devices work. 

THe Non-Stop Stowaway, by Clayton 
Knight. Pub. by the Buzza Co., 
Minneapolis, 1928. 160 pp. Illus. 
Books for boys in the field of aviation 

are not wanting, but books with the 
double appeal of narrative interest and 
technical plausibility are unfortunately, 
by no means the rule. The Non-Stop 
Stowaway, by Clayton Knight, can be 
applauded as an exception. Mr. Knight 
is an artist who writes, or a writer who 
draws, for he does both so successfully 
that it is difficult to determine which is 
his major distinction. In addition to 
these qualifications Mr. Knight has a fly- 
ing record which lends conviction to his 
writing. He was a pilot at the front 
during the war, and he knows aviation 
as a participant rather than as an ad- 
mirer. Consequently his writing keeps 
faith with the practical facts encountered 
in flying 

A purely imaginative element has been 
introduced into the story with the device 
employed by Mr. Knight to convey his 
characters into a heaven intended exclu- 
sively for flyers,—a sort of Happy Fly- 
ing Field, so to speak. The idea is deli- 
cate and attractive. 

The story concerns itself with the ad- 
ventures of a boy whose father is prepar- 
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ing for a non-stop flight to India. After 
certain exciting preliminaries, all is ready 
for the take-off. The boy climbs into 
the fuselage, aft of the gas tank, and 
rides away with his father and the navi- 
gator on the India attempt. What hap- 
pens is beyond the province of a reviewer 
to divulge. 

The book is illustrated by Mr. Knight, 
and the drawings are pleasant and effec- 
tive. 


Lost—A Pilot 


Anyone knowing the address of 
Thomas J. Dean, American pilot in 
Mexico during the years 1915 and 1916, 
is requested to communicate with Ernest 
Jones, 4527 49th Street, Washington, 
D. C. The information will be greatly 
appreciated. 


School for Airport Engineers 


ow 
(Continued from page 78) 


est competition between air transport 
companies in the equipment they use. 
Planes carrying from four to six pas- 
sengers were of fairly general use in 
1927. Planes carrying from 14 to as high 
as 32 passengers will be available in 1929, 
and will be in service on practically all 
of the air passenger lines. 

Such planes will be available as fast 
as a corresponding interest and patron- 
age is developed on the part of the pub- 
lic. In this connection, Mr. Kemp said 
the part that women were playing in the 
progress of aviation was unusual. 

“A point of interest will be the fact 
that women, who have always made 
every luxury a necessity, are the most 
enthusiastic patrons of air lines, and have 
already formed a large and growing per- 
centage of the air patronage. This is 
especially interesting because their pat- 
ronage forces upon the carriers a type 
of equipment far more refined and much 
better appointed than would be neces- 
sary were all their passengers of the 
sterner sex. Planes must be clean and 
comfortable. In fact, even now, the 
Universal have a parlor plane on which 
buffet luncheons are served. A reclining 
couch may be hooked up or taken down 
during flight while one takes a nap. The 
fact that they do not have to wear any 
unnecessary clothing, as the planes are 
heated in the winter and are delightfully 
cool in the summer, is_ continually 
prompting letters of appreciation from 
our feminine patrons. 

“One young lady missed the Century 
for New York and learning of the Univer- 
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sal service, took the afternoon plane from 
Chicago for Cleveland. It developed 
that she was to appear in a New York 
opera performance the following day. 
yy because there was no 
sensation of fear and the surroundings 
were so congenial that during the two 
hours of the flight she treated the patrons 


She was so hap] 


to various arias. Another young lady 
was so impressed with the pilot of the 
plane that she suggested it be made a 


rule of the company to always introduce 
the lady patrons to the pilots. 

“Patrons on our planes have been of 
ge from 2 months to 92 


youngest lady to fly on 


Imost every : 
vears old. The 
the Universal ships 
old miss whose mother was taking her to 
because her doctor 
it—saving it would be 
nore interesting, and less trying 
r than the same trip on 


was a two months 
Cle vel nd v1a plane 
had 


} 
quicker, 


advised 


for the mothe 
the train.” 

The transport pilot will no longer be 
quite the same romantic figure he has 
been in the past. He 
the standing and position of the 
The 


air transport companies choose for their 


will begin to as- 


sume 
captain of a large passenger liner. 
pilots the men who have spent the most 
time in the air. Officials have learned 
that maturity of judgment which comes 
with hours of experience in the air can 
not be duplicated in any other way. Fol- 
lowing the example of the railroads, the 
ir lines are selecting their oldest men 
to pilot their passenger planes 

Mr. Kemp has been actively encourag- 


ing aviation in Chicago since 1920. When 
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the War broke out he had the same hope 
of becoming an aviator that many other 
youth of the land had. He was at Fort 
Benjamin Harrison, Indiana, until the 
opening of the first ground school at the 
University of Illinois. Entering the 
wholesale building material business after 
the war, he was so successful that he 
was able to devote time and effort to 
organizing the Chicago District Air 
Corps Reserve, which was the first of its 
kind in the United States 

The men who formed the Air Corps 
teserve were aware that the formation 
of an adequate airport close to the center 
hopeless, unless the 


of Chicago was 
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All the greatest aviators and 
navigators whose achieve- 
ments will go down in History 
have always selected the 
Longines as their own because 
of its dependability and ac- 
curacy. Longines owners and 
enthusiasts include: Lind- 
bergh, de Pinedo, Locatelli, 
Franco, Chamberlin, Costes, 
Lebrix, Ferrari, Nobile, 
Goebel, Eckener, Koehl, Fitz- 
maurice, Huenefeld, and now 
Comm. Byrd who chose 
Longines instruments for his 
timing equipment. Longines 
watches range from $35.—to 


$1,000.—I]lustrated booklet 
sent on request. 
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municipality helped. Chicago because of 
its position as a world railway center, 
and its certainty of becoming a world 
shipping port on completion of the water- 
ways to the seaboards, seemed to have 
advantages which would make it a world 
airport were the landing facilities fur- 
nished. 

On December 24th, 1924, the City 
Council, acting under the direction of 
Mayor Dever, authorized the formation 
of the Chicago Aero Commission and 
Maj. Kemp was appointed Chairman of 
that body. The present Municipal Air- 
port was recommended as a round house 
for storing and servicing planes, and the 


Popular Aviation 


proposed Lake Front airport was rec- 
ommended as a beautiful park for land- 
ing passengers and mail. 

In less than three years of use, the 
Municipal Airport of Chicago has de- 
veloped until it has more landings and 
take-offs per day than any other airport 
in the World. There are more miles of 
regular scheduled flying from the Munic- 
ipal Airport than from any airport in 
the World. The centralization of air mail 
lines around Chicago, with Chicago as 
the hub, has made this possible. Since 
the recent purchase of the Continental 
\ir Lines and with several additional air- 

yites in process of survey, the Univer- 
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sal Air Lines System alone is flying over 
5,000 miles per day—more than the total 
mileage flown daily by the Imperial Air- 
ways of the British Empire. 





Sailplane Construction 
(Continued from page 74) 


discussed in the later theoretical treat- 
ments. 

The general construction is shown in 
Fig. 1. The supporting wing is designed 
in two sections; each wing-half has a 
span of 5.5 m. or 18 ft., two I-beams of 
plywood pieces and spruce girths, ribs of 
spruce ledges in triangular connection, 
and also diagonals between the beams for 
reinforcement against torsional stresses. 
Between two ribs is always an auxiliary 
rib, which reaches only to the second 
beam and serves merely for maintaining 
the front edge of the profile. The trans- 
versal rudders are jointed directly to the 
rear beam. Steel plate fittings are used 
to connect the wing halves to the fuse- 
lage frame, and steel tube stays coming 
from the beams to the frontal lower 
junction point serve for bracing, being 
connected also by means of steel plate 
fittings. The fuselage frame itself con- 
sists of a frame work of spruce supports, 
of which the lower longitudinal carrier 
is utilized for building the runner. The 
lower part of the fuselage frame, which 
must take up the shocks in landing, 1s 
planked on both sides with plywood. 
The lateral fin is connected organically 
with the fuselage frame and carries a 
non-compensated rudder. The altitude 
fin runs straight through and is rein- 
forced with steel wires. All rudders are 
actuated by means of ropes. 


(To be continued) 


The $ Sign on the Airplane 
(Continued from page bS) 


lines which already are being developed 
within the aeronautical industry. 

“Selling the Doddses is a trifle different 
and not a little more difficult, but once 
they are sold the percentage staying that 
way is very great and growing by leaps 
and bounds each day. 

“First of all, the salesman finds it 
necessary to gain an audience with 
Dodds. He can not crash the Dodds 
office gate with a plea that in ten 
minutes time he can show Dodds how 
he can save his firm annually a staggering 
sum through use of an airplane. This 
would be putting the wrong foot forward 
with a bang! 

“Dodds is a business man—and he’s a 
mighty successful one. And as such, he’ll 
listen to any story which is a story of 
dollars. He should be approached from 
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this angle and told at the start that he 
must be prepared to spend a few dollars’ 
worth of his very valuable time listening 
to a story, which, if it proves agreeable 
to him, will show him the way to more 
dollars. 

“Nothing spells success like success. 
Dodds is interested in the activities of a 
competitor because that competitor is 
making dollars he would like to have in 
his own particular field. He is interested 
in the business moves of other successful 
business men in all other lines of en- 
deavor. All are chasing dollars, and 
brothers under the skin, in this respect, 
watch each other 
“So, the airplane salesman must pre- 


\ 


sent very necessarily the story of the suc- 
cessful use of aircraft in business by other 
business men. And, today, these stories 
are as lacking in thi spectacular and the 
unusual elements as those of yesteryear 
when motor trucks were replacing ol’ 
Dobbin at the helm. 

“The story of Dr. Smith, who flew an 
airplane a year on trial between his home 
city and another where he was chief of 
staff of il and did so at a saving 
of $12,000 in money and time, can be 
cited. Then, there’s the story of the R. & 
D. Company, whose airplane carried its 
representatives over regular routes in an 
otherwise difficultly traveled territory at 

saving of many thousands of dollars 
in a year and with the additional result 
that many other 
came into the coffers of the firm through 
being first on the 


a hospit 


thousands of dollars 


contracts gained by 


ground for negotiations. 


“These and many others can be laid 
before Dodds as forerunner of the 
bigger program. This should be an offer 
to conduct a survey for Dodd’s com- 


pany, setting forth actually in cold, hard 
cash figures just what his concern can 
gain by use of an a r} lane. 

“Such a survey would show a compari- 
veled on the ground 
resentatives and by 


son of the routes tr: 
by the company’s re] 
air; the differences in time and travel 
point to point distances by air 


costs: 
as compared with rail or motor car; time 
advantages gained either end of the 
line by those engaged in the travel. 
“Presentation of such a survey should 
include tables and explanatory matter. 
It should be concise and yet present the 
It should be submitted in 
necessary to go 


true picture. 
as many copies as are 
around the director’s table. 

“Because this survey is a proposition 
of dollars incoming it will be given every 
consideration. A request for demonstra- 
tion of the salesman’s plane very prob- 
ably will be the next he hears from 
Dodds. And, of 
ranged satisfactorily. 
be to offer to fly one of the company’s 
representatives over a regular trip route 
as a part of the demonstration. 


course, this can be ar- 
A good idea would 
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“There are other details to be attended 
to, but this, essentially, is the outline to 
follow in general. It is the easiest, surest 
and most satisfactory way to sell a plane 
to Dodds and once he is sold he will be 
a repeater on the sales book of aircraft 
producers just as surely as he is on those 
of motor car dealers. 

“The alert salesman will find other 
ways of presenting his story. To some, 
already thoroughly airminded, the sales- 
man will not find it necessary to present 
a survey of the airplane needs of a con- 
cern. He will find, also, that one sale in 
a city will lead to others, for other busi- 
ness men, noting the successful use of an 
airplane by their fellows, will investigate 
and many times buy planes, too. 

“Merchandising of aircraft today must 
be focused on the dollar value of the 
ship to the purchaser. Maintenance of 
aircraft is not excessive. It has been 
shown it costs less actually to operate a 
plane over a regular route than a motor 
car. 

“Show the business man or firm exec- 
utive where an airplane means dollars to 
him and he will listen to your story— 
and buy! The dollar value of the air- 
plane today is its biggest selling talk.” 


Duralumin Propellers 
(Continued from page 54) 


on the part of the alloy, which tendency 
is due to the metal’s unusual brittleness. 
Magnesium is superior to aluminum in 
elongation properties and hardness, but 
is inferior in strength. 

A situation which has contributed to 
the slow development of the industry in 
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the United States is the fact that the 
only important manufacturer in the 
country is controlled by a trust, which it- 
self is known to have a practical monop- 
oly in the aluminum industries. Until a 
more evident competition develops in 
these two fields, or congressional investi- 
gations succeed in remedying the situa- 
tion more than they have done in the 
past, progress will be slow, and we can 
expect European aircraft organizations 
to leave us behind in the severe struggle 
for supremacy of the air. 
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odel Builders’ Department 


Conducted by Bertram Pond 


NUMBER of the readers of Pop- 

ULAR AVIATION AND AERONAUTICS 

have been sending in from time 
to time some fine pictures of models 
which they have built. Many of them 
have sent us fine letters telling how much 
they have been helped by the articles in 
this model section in the construction of 
their models. Others write that they 
have been greatly enlightened regarding 
the origin of most all of the model air- 
plane design features used in the success- 
ful model airplanes of today. A large 
number have written us that they are 
building the model scales described in the 
January issue. Some have completed the 
scales and tell us that they find them 
one of the greatest helps in building 
models of record proportions that they 
have ever used. 

Be sure to notice the fine picture 
printed with this article of an uncovered 
model of the English Avro triplane cabin 
job. When covered with Japanese tissue 
paper this model was one of the prettiest 
little flying ‘scale models that the model 


editor has ever seen. The extent to 
which the details were worked out in this 
model is evident from the picture. This 


model flew between 25 


indoors, covering the full length of the 
huge International Amphitheater at the 
Stock Yards in Chicago, and finally erash- 
ing into the wall. It could have flown 
10 or 15 seconds longer if the flying area 
had been larger. The machine was built 
and flown by the former holder of the 
world’s model duration record, Mr. Rob- 


ind 30 seconds 





Uncovered flying scale model of 
an English Avro triplane. 


ert V. Jaros, of the Illinois Model Aero 
Club. He won the first place in the 
scale model contest in 1920 with this fine 
little ship, but even today it is seldom 
equaled in workmanship and flying abil- 
ity. The model is made of spruce, bam- 
boo and balsa wood. Every joint in it 
was tied with silk thread and glued, a 
huge undertaking in itself. This machine 
has a detachable motor base and nose 
piece, permitting the motor stick and 
motor to be removed for winding with 
1 winder. The left and right wings are 
rranged to come off in a manner quite 
lar to that used on large airplanes 
This permits the model to be 
packed in a small e The 
span of this model is approximately 30”. 

Send to the model editor any rood 
clear pictures you may have of your scale 
models long with a brief description, 
such as the span of the model, materials 
used, prizes you may have won, and the 


of today 


irying case. 


est dur 


ition and distance records which 
vou have made. If space permits, we 
will publish these from time to time in 
iis te | 


} 
le model 


department. 


Wing Curves for Model Airplanes 
Chere are a number of good wing sec- 
ions for model airplane use. However, a 


ving section which may be entirely suit- 
ble for high speed airplanes may not 
be satisfactory at all for a model plane. 
with the Clark “Y” 
Models can be made to fly very 


using this section but because of 


This is the ease wing 
section. 
nicely 
their slow speed and the 
ditions under which they 


possible to improve the performance of 


different con- 


operate, it is 








any slow model using the Clark “Y” by 
careful selection of a different wing sec- 
tion. 

A good section for a model airplane 
wing should have a small center pressure 
travel, a high lift to drift ratio and a 
relatively high lift. 

By center pressure we mean the dis- 
tance which the center of lift moves from 
one point of the wing chord to another 
when the wing is set at different inci- 
dence of angles. 

By lift-to-drift ratio we mean the ratio 
of the lift of a given wing area to the 
drift required to pull this wing through 
the air. 

By maximum lift we mean the greatest 
lift which the wing will produce at any 
angle. 

The governments of various countries 
throughout the world as well as schools 
and manufacturing companies, have 
taken it upon themselves to erect wing 
tunnels for the purpose of testing these 
sections and to 


lata on 


characteristics of wing 
gather aerodynamical ¢ bodies, 
floats, struts, complete airplanes, models, 
etc. 

From the wing section data which is 
published in this country in pamphlet 
form by the National Advisory Commit- 
tee of Aeronautics an air] 

beforehand 


lane designer 


can calculate the probable 
performance of his airplane with consid- 
erable accuracy. In the 
is possible for the model plane builder 


to calculate the performance of his model 


Same manner It 


in advance. 
It is suggested tha 


those who are 
especially interested in this subject should 
read the chapters in some of the books 
on aeronautical engineering and should 
get some of the latest reports from the 
National Advisory Committee of Aero- 
nauties. You will find a number of very 
interesting topics discussed though you 
may find it difficult to weed out the in- 
formation you desire from the numerous 
and 
calculations, and equations W hich accom- 


advanced mathematical formule, 
pany some of these books. 

Note that wing sections tested in one 
laboratory may not test the same in 
another laboratory due perhaps to the 
speed of the air used in the tunnel, errors 
in test, the density of the air at the time 
the test was being made and the size 
of the wing or model being tested. How- 
ever, wing sections tested in one labora- 
tory should have the same relative values 
or be in the same order as the same set of 
wing sections tested in another labora- 
tory though the lift and drift values may 
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'MODEL AIRPLANES THAT FLY * 


BR OYS Here Is the Greatest Value You’ve Ever Seen — 
A Genuine Aluminum Model Airplane That 
Really Flies—and at a Small Price 


The “Mocar’” monoplane—Set No. 1—is a copy of Lindbergh’s famous Spirit of St. 
Louis. Wing spread 18 inches, fuselage 12 inches, powerful motor, special propeller, 
rubber tired disc wheels. Weight complete only about 2% oz. This is a practical, 
simple, real model plane that gives you a whole lot of fun at a very moderate cost. 
The all metal construction makes a sturdy plane that will stand a lot of abuse. The 
outfit is mounted on cardboard with all parts plainly marked and full instructions, 
for assembly. Pliers only tool necessary. Construction set No. 1. Complete with 
rivets, bolts, wheels, wing and fuselage covering material, only $1.50 postpaid (3 for 
$4.00). Model L made up ready to fly $2.25 (3 for $6.00 postpaid ). 


Great fun, learn how to make and fly airplane 
ORDER NOW—OR SEE YOUR DEALER 


THE MOUNT CARMEL MEG. CO., Dept. P-16 New Haven, Conn. 
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be lower or higher according to the char- 
acteristics of the wing tunnel, etc. 


The model builder can very easily and Build Your 


accurately plot his specified or chosen 
wing section by using a piece of cross sec- bed 

tion paper and plotting the points given oO e irp ane 
on the wing section reports in the upper 

left hand corner. These points are given D ’ 

in the table in percent of chord. Let us the Waye 

take for example the Sloane wing section 
which is graph A in Fig. 1. At 10% of 
the chord you will note that the curve of 
the upper surface passes through a point 
44% of the chord in height above the 
base line, and that the curve of the lower 
surface passes through a point 0.1% 
of the chord above the baseline. By 
plotting all of these points in this man- 
ner and drawing a smooth curve through 
them, you will have the same shape of 
curve which is included with the report 
in the upper right hand corner. By plot- 
ting the curve yourself vou can make it 





very accurate and to any desired size 
to suit the needs of your model. 

Tractors and twin pushers require g 
slightly different wing sections. In order 
to obtain stability and efficiency it is ad- 
visable to pick a tractor wing section 
with al oe. high lift to drift ratio at an IDEAL 


‘ . 
incidence angle of four to six degrees. A A ] 
section suitable for tractors is the Got- ] Tr P an e 


tingen 81 shown as graph C below. 


: 
yr tw ushers the wing section that T 
For ri ; ; bined a The Most Advanced Development 
eZ 10 t tactor e@ > J ‘ ° ° vs » 
mas 3 TIGR UES Tacter CORRES WHS 8 in Model Airplane Construction 
maximum lift to drift ratio occurring at 
: v ° - . 
bout 0 to 2 degrees incidence is most Can be Completely Built in 2 hours! 
desirab Su a wing sect ss WV — > a . ; vam 
esirable ch 7 Soe is sho 1 VERYBOY’S Airplane is a beautiful Monoplane Type 
in graph D. It is the Gottingen 122 Model - “ach Wi : . , Pi 
Model ; 42-inch Wing Span; having unique and exclusive 
There are numerous other sections as ier , : re . : ? 
construction features. ‘The entire Model can be assembled and 
suitable as these and some perhaps even ; . . ; ' 
avenge aageencer + but ¢ ready for flight in one afternoon! 
ries r tor model WOrk OU acne wen Every part is fabricated ; completely finished and ready to put in place 
picked at random to illustrate the selec- on the Model. No nails, wire, glue or solder required to build the plane 
tion and use of wing sections from tables structure. Equipment includes a 10-inch propeller carved from hard 
jUIf prof 
nd reports wood (not breakable balsa), pneumatic-tire disc wheels, fuselage bulk- 
I a let fi the ” heads, engine cowling, wing ribs, landing gear, mast and other parts 
1 conclusik > stress > PD ; . 
a eee oe ee ee ee are made of aluminum. Pure para rubber furnished for motor. All 
that for a final choice a wing which has parts, with illustrated directions, furnished ready for quick assembly. 


The Model is guaranteed to fly when correctly assembled. 


high lift is to be preferred over one 


with a smaller lift even though the one . ~ ° . - 
Complete Construction Outfit 
: I >4,.00 


with the smaller lift may have a slightly ‘ nein . : 
center Tt to deltt vatle. The sone Containing Everything Required 


for this is simply that a smaller wing IDEAL Scale Models of Famous Aircraft are known evervwhere as 
and consequently less weight is required the most realistic, most practical and most satisfactory flyers. Complete 
to lift the machine if you use the wing Construction Outhts for “SPIRIT OF ST. LOU Is”, FOKKER, DeHAV ri 

i ‘ : ie ay 5 ILLAND, CURTISS, Naval-Curtiss SEAPLANE, NIEUPORT and 
section with the greater lift. The result BLERIOT Monoplanes; CECIL PEOLI Racing Airplane. Full details 
in vour final design will be that you will of these Models given in catalog mentioned below. 


Ask Your Dealer for IDEAL Model Airplanes and Parts, Supplies and Ma 
terials for Model Builders. If unobtainable, send your order direct to us. 
Catalog mentioned below contains full information. 


IDEAL AEROPLANE & SUPPLY COMPANY, Inc. 
Largest Manufacturers of Model Airplanes 


Helicopte vs Established in 1911 
22-26 West 19th Street New York City 


have a more efficient machine because of 





this compromise 


Ever since the first man carrying air- 


plane was successfully flown and even 
before, men have been trying to build 


64-page Catalog—5c Plans for Models—25c 


Complete Plans and Instructions for any 
of the following Models sent for 25c; 





Tells how to build Gliders 














and fly helicopters. In fact, it was a toy op ry || and Racers, gives full infor- poop 
, jones ARPUMtS mation about Scale Models, New York-Paris (Spirit of St. Louis); 
butterfly helicopter which gave the i’ 2 = 4 dentate eats comelsie FOKKER; Dellavilland: 


listing of Part Fittings Curtiss; NC-4 Seaplane; 
Materials and Supplies for Bleriot, Taube or Nieu- 
all kinds of model aircraft port Monoplanes; Cecil 
The biggest and best Model Peoli Racing Airplane. 
Airplane catalog obtainable Catalog included free. 


Wright brothers their early inspiration 
to attempt to conquer the problem of 

human flight 
We are all familiar with the “five and 
dime” store variety of toy helicopters 
Please mention Popula, Aviation and Acronautics when writing to advertisers 
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which depend for their flying ability 
upon the momentum with which the BUILD A GENUINE 
metal propeller is twirled into the air. 
When you Some of these are sent off from a twisted 

flat rod, others are started by twirling 
. them with a string wound around a spool. 
build model An early pattern was operated by rotat- 


ing the round propeller shaft quickly be- 






12 MIN. 
planes an d tween your two hands. 30 sEconDs 
Still another type was one in which the (PHOTO or onucinAL MoDEL) (orneue) 


° propeller was so arranged that it was ee ' 
sliders, use rotated by the tension of a whalebone select “Walse, farpe drawing” fall” instructions: 
bow. Strings wound around the propel- paid. Flies as well with wheels or hand launcht 
Balsa W ood ler shaft from the tips of the whalebone See Nite adlmangh garni te 
bow gave sufficient power to the propeller Flies swell! Looks keen! Special price com- 


plete materials with blueprint postpaid $2.95, 


to cause it to lift the total weight of the or with the ribs and propeller completed $4.95. 
' ae a > aan al oc " AMBROID—More for less money $.35 alone 
machine for a short space of time. or only $.28 if ordered with other materials. 


RUBBER—Always fresh %”x1/32”", full skeins 
(208 ft.) bargain. Postpaid, new bargain offer, 


Commercial builders 





$1.50. 
JAPANESE TISSUE—Big 21”x31” sheets, light 
and tough. Order 5@$.30 or 10@§$.55 postpaid. 


SUPERFINE JAPANESE TISSUE — Smooth, 
ome ra light, 18”x24”. Order 5@$.55 or 
0@ $1.05. 


make their planes from lowe 
Balsa Wood—it is the \ 


























= BEAUTY WINDER—5 to 1 ratio, solid, smooth 
lightest wood known, C4“rwE ' SELECTED 4 matsa rigors od $115 potas Others charge $2.50 
; ight f eight FEATHERS. 2k1GHT|#\| REINFORCEMENT rear Gata 
yet weight for weign & @Lerr. COMPRESSED AIR MOTORS—Oh Boys! Make 
P I ay “ig oo ee ; — — w't 
strong as pine. ts re- ony $2.50." Special air tanks, $10.00. ‘Tank 
8 I *ExyoLLow SPAR i yg $5 00. a 
“4° . . Moror Base 
siliency like that of 3) # Sevan RUSH ORDER TODAY! 
025° 10g WALL Money Orders or Drafts. No C.O.D 
S . We have Balsa ; — 
pruce ha ¢ q) I Lone suild all kinds of models! Win prizes, break 
T . . ; 4 records, using our “I"’ beam “‘dopes,”’ light 
Wood pieces cut in spe- i Spirit of St. Louis, etc. Seve $8. 
. ae f | ° : \ SEND 10c AT ONCE FOR BIG NEW 
cial sizes for the builder MANUAL 
. d l 1 é 1 \ Clubs, schools, dealers—write for terms 
ot mode Pp anes anc BAMBOo Freer REMOVABLE BALSA “Learn Aviation Through Models” 
For - R.0.G. \\fiuce &Hoox for 


\\ WINDING Peru Model Airplane Shop 


gliders. Prices as below. 
PERU, INDIANA 




















- 
Prices Post paid Four feathers, a stick, and the in- 
evitable rubber band make a fly- Si | X Air Model C 
Length Width Thickness ing model helicopter. imp e 0. 

36” 6” 2” $1.25 AUBURN, MASS. 

, ” ” Send 5 cents for complete part is 
36 ‘ 6 3 1.75 set e ” saree is “required on 
qo” sg” a” 1.25 In 1922, the model editor constructed | ‘Jey {nan #1, 8m 
40” , 3" 1.75 1 simple rubber band operated helicopter | than 18") in length, Price 
36" 6” 14” .60 using tour feathers for the propeller U. S. A. No stamps « 


des and a hollow balsa spar for the 1 
Prices on other sizes motor base. Two of the feathers were 
furnished on request fastened to the propeller shaft to form 
low pitch propeller and two of the 
— feathers were fastened to the motor base 

THE so as to Iorm a low pitch propeller ro- c 
_— tating in the opposite direction from the | Amproid dope. % pint .50; 
FLEISCHMANN | one attached to the propeller shaft. (See } Bimbo never, ins” 2: 
PG 


the sketch.) A duration of 12 seconds | Wood veneer, 2 - 


I RANS. CO. was iccomplished by this helicopter us- “ite 16. of No. 5 ‘or No 


a aneaeeewe 
4 steel wire, per 


















ve feathers : ale ( 28-30-3 SI 
ing fea hers and balsa wood. i Se ee pe nee 
Balsa Box Dept The model editor paid a visit to the We can supply any size balsa that you need, also 
“ ‘ . propellers, I beams, wing sections, bolts, nuts, 
Illinois Model Aero Club recently and screws, brads, aluminum, brass tubing, turnbuckles 
‘ashi 5 . and books jel building. 
689 Washington St. was pleased to learn that the record of and boc on model buildin 
New York City this feather driven helicopter had been 
q 12-inch scale model of Lindbergh’ 
broken a number of times recently by AIRPLANE fpint or St. "ours. sereurneeis 
— | :; ge lesigned and very real- 
an some of the members. Their best time to ov ges Be mle phy 9 


rubber band motor. 
Rises from ground by 
own power and flies 30 
ft. or more. Easily 
built without tools. 


327 So. La Salle St. th patties 
date stands at about 37 seconds. This 


is 2 very good time for a craft of this 


San Francisco, Calif. 





1 ‘ 4 *: ; 

ae type In fact, I believe that many ol Construction set, with 

Write f Deichenittis the readers of the model section would Sateen, peoteaté te 
our rr oO 4 4 _ ° 2 T 3 50c 

sh Aeneas egy have doubted the possibility of building cigunmah’” ssieeten 


a rubber driven helicopter to fly even Sumy toe. See 


half this time. The helicopters used by ann @ Benton. 53 W. Second St.. Chillicothe. Ohio 
Please mention Popular Aviation and Aeronautics when writing to advertisers 


on model construction 
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the members of the club are constructed 
in practically the same manner as the 
editor’s 1922 feather driven job with the 
exception that they are propelled by 
means of featherweight balsa propellers 
arranged in the same manner and they 
have longer motor bases. 

You should not be surprised if you 
see an announcement in the next issue 
or two of PopuLAR AVIATION AND AERO- 
NaAvuTICs of the helicopter duration record 
being raised to 45 seconds and even a 
minute 

The members of the Illinois club are 
right up to the minute in developing heli- 
copters. I wonder how many other model 
clubs will be experimenting along this 
line after seeing what success the Illinois 
Model Aero Club has had. 

Write and tell the model editor all 
ibout your helicopter experiments. You 
may develop something which can be ap- 
lied to man-carrying helicopters, mak- 
ng them a successful proposition. 

The real problem in man-carrying heli- 
copters of course is not in making them 
lift their own weight, as this has been 


T 
I 
1 
I 


done on a number of occasions with a 
man on board, but rather being able to 
control them and steer them accurately 
and easily at the will of the pilot. Who 
knows, you may be the one to develop 


this desired principle? 


Sub-Arctic Gasoline Caches 


(Continued from page 60) 


plies is carried on by the company by 
plane as this is the fastest means of trav- 
elling in this lake studded country. Once 
the prospectors have been brought to a 
pl ice Where thev are to look for copper 
ire left with canoes to 
make their w around. Planes eall in 
regularly for reports and additional sup- 


or gold ore they 


plies. 

Two ski equipped cabin ships are fly- 
ing throughout the winter no matter if 
the weather be clear or stormy to bring 
the results of the three main workings 
of the company in this northern Ontario 
district to the assay office which has been 
established at Sioux Lookout on the main 
trans-continental railway line. Two 
planes will fight their way through sub- 
Arctic blizzards and erystal clear weather 
weraging 30 below zero. Their duty and 
that of the pilots who send them winging 
over ice-covered lakes and snow-clad hills 
will be to bring the findings of the men 
who are working the mines during the 
cold weather to the assay office. The 
samples that are being wrested from the 
frozen rock must be rapidly conveyed in 
order to determine their commercial 
value. 

All this is but the work of one com- 
pany. There are many other mining 
companies in Canada which use the air- 


and Aeronautics 


plane for the transportation of men, ma- 
chinery and supplies. But never has a 
company done the thing on such a grand 
scale, with such rapidity, and such or- 
ganization as this company which in so 
doing has obtained a lead over any other 
mining enterprise in the Dominion to 
reap a big share in the unknown mineral 
wealth of Canada’s sub-Arctic. Where 
next spring other companies will have 
to go into the field, perhaps not as ex- 
tensively as this concern, and will also 
have to establish gasoline and food sup- 
ply bases throughout their district, the 
twelve airplanes under Captain Oaks will 
be able to fly to the main bases already 
established and operate within a radius 


103 


of four hundred miles of each base while 
still remaining in easy contact with the 
gasoline supply. Although minerals were 
found in some quantities this year the 
men did not go up with the hope of find- 
ing much mineral wealth. They went up 
to create temporary and permanent 
bases. Next spring the big drive begins 
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This Big 

1929 
Outfit 
YOURS 
for Only 


‘3 


tions are observed. 
$3.00. (Plans and drawings only 50c.) 





THESE, FOR THE BOYS WHO 










: es — 
oe se oa S 
ay ” 
PIRIT 
FAIRCHILD SPIRIT ef STLOVIS 


Army Scout, $3.50 


Fibre wings and fuselage Aluminum propeller 
motor mount Rubber-tired landing gear 19” 
spread. Beautiful colors, accurate design, and a fine 
flier! 





= 
CLINTON UNIVERSAL MODEL AIRPLANE. " 





BUILDS ANY ONE OF 


Contains a mammoth set of parts, plans and instructions 
to build a real flying model of Spirit of St. Louis, Fair- 
child, Fokker or Bremen. Rubber-tired aluminum wheels. 
Indestructible aluminum propeller and motor mount. 
Heavy, multiple-strand Para Rubber motor. 
anteed to stand rough usage, and to fly 300 ft. if instruc- 
Outfit, prepaid anywhere in U. S., 


S=, How About This Snappy Little 


y $1 TWIN PUSHER OUTFIT? 


All parts, drawings and instructions to make it, only $1.00. 
two powerful rubber motors, highly cambered 16” wing, and 
Makes a high-powered, long-flying job you'll be proud of! 


WANT READY-TO-FLY PLANES: 


Four High-speed, Long-distance Fliers at $5 Each 





wing 


Complete catalog of planes, 10c 


If not at your dealer’s, remit to us. 


THE CLINTON TOY CORP., Dept. F., North Haven, Conn. 


Clinton Model Airplanes 


DIFFERENT 
MODELS 


Planes guar- 


Has aluminum propellers, 
adjustable elevator. 





as BD, , Cc pan 
ve Cy 
FOKKER GCAPLANE 





Contestor, $2.50 


n 
and Built much like the Army Scout, but 


with 17” wing spread Big favorite 
with boys all over the country. 








Please mention Popular Aviation and Acronautics when writing to advertisers 
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Build this Airplane 


Yourself 





3 ft. model 


BELLANCA ‘Colum bia”’ 


True scale, exact replica, guaranteed to fly, all materials 


and instructions. $9.00. 


Get Yours! 


Send for your copy of our 56 page booklet 
which contains the scientific knowledge we 
gained through 20 years experience in air- 


10: 


plane model construction. It 
illustrates and describes famous 
airplanes, also all parts required by 
model builders, experimenters and 
inventors. This booklet is mailed to 
you upon receipt of* 


Your dealer can supply you. iv not, write us 


U.S. MODEL AIRCRAFT CORP. 


Brooklyn, N. Y. 


341P Monroe St. 








MODEL AIRPLANE SUPPLY 


Send for Free Catalogue 


Balsa or pg 
, 


16 x DB cece reese eeereneees - +0.03 
re OO clesondanestrseee 0.03 
t, ee ae i eee eee ee eee 0.05 
592” Oe ee iceeedeadué 6 
ee AE BOS 5 cdxcerseteces ). 1 
For all other sizes and I beams mei for free 
catalogue. 

Bamboo paper ee OSPR vcncscevvesds 0.14 
Rice paper 24” x P eAedseeOeseaSeES Caos 0.18 
Finest quality Silk’ pa _ fh <hr 
Ambroid Cement 2 0z. 33¢; 4 02. 53¢. 
Annealed wire, gauge 34, per spool........0.08 
All other goods like rubberstrand, ry dowels, 


aluminum in sheets and tubes, bamboo _varnishes, 
are described in our free catalogue. Send for it 
at once. A _10c charge on all shipments of less 
than one dollar. For orders of wood always in 
clude roc for secure shipment with our special 
packing. No stamps or C. O. D. orders accepted, 
send money order. 


MODEL AIRPLANE SUPPLY 
AUGUST SCHAEFER 
45 North Ave. - - New Rochelle, N. Y. 








ACE E. Z. BUILT FLYING MODELS 
Bellanca Columbia - Spirit of St. Louis 
42 INCH WING SPAN 39 INCH WING SPAN 
WEIGHT 6 OUNCES WEIGHT 6 OUNCES 

Flying models any boy can build. No steaming, 


ey a or drilling delicate holes. Machine ready 
to fly in hours time. Other makes require 30 to 
40 fours. Save time, patience and money. Have 
the following features of construction: 

Fuselage is finished in thirty minutes, Balsa 
ribs (Clark Y section). 

Aluminum cowling, aluminum disc wheels, bal- 
loon tires, feather weight ball bearing prope let 
shaft, lacquered propeller with aluminum 


cap, dummy Wright whirlwind motor, split type land- 


ing gear with stub axles, demountable motor \ 
gives you distance flights, full size drawing w th all 
details. Your choice of red, blue, green, or yellow 
pegel dope. Vacked in a box 14x27 in Postpaid 
$7 
33 INCH SPIRIT OF ST. LOUIS. Weight, 3 Oz 
Makes a very light flying model that will fly 
from 700 to 900 feet. Complete with finished bal 
sides, balsa disc wheels, balsa ribs, jap tissu 
ambroid, lacquered propeller with nnet 
Drawing with directions. 2 ounces model d 
This machine is equal to others selling for eigt 
dollars A more, Packed in a box 12x20 in. Tost 
paid $4.56 
ACE SUPER UNIVERSAL CONTEST KIT s2.< 00 
Will build Morris Racer, Ellic Racer, L 
Racer, Stinson Detroiter Described in the = 1 
ican Boy Magazine. 33 inch Spirit of St. Le« uis 


consists of 40 inch lengths of balsa Yao, Ya, 





%e. 4° inch thick, model dope, super Ja 
ambroid, assorted bearings, washers, stra sht lengths 
of piano wire, 20 ft rubber, blocks for | ellers 
ACE UNIVERSAL CONTEST KIT si. 00 
Will build 6 baby R. G. models, ¢ large 
R. O. G. or Commercis _ sf ls or most any in 
door type machine. Consists of 36 inch lengths 
balsa Wao, Ya. & a % inch thick, Jap tissue 
model glue, mano wire, washers, bearings, model 


dope. The model builders favorite Endorsed by 
leading scout masters. 
Send Five Cents for Complete Catalog. 
ACE AEROPLANE & MODEL SUPPLY 


131 Prospect Street Jersey City, New Jersey 











mention 


Please 


"Question Mark Flight 





Chaitin d pa page 40) 


the rear of the transport watched for 
any signals that either Major Spatz or 
Captain Eaker might and then 
passed them on through to the pilots of 
the transport. 

It was something of a job for the men 
who handled the hose to keep in balance 
with the plane going up and down. When 
contact was broken, considerable power 
and force were required to haul the hose 
back, on account air pressure. On 
making contact the refueling plane slid 
in from the side and the Question Mark 
came in from the rear and gained alti- 
tude until the right distance between the 
two planes was reached. 


give, 


ot 


The purely physical aspects of the rec- 
ord flight may be stated simply. 

The Question Mark took off from Met- 
ropolitan Airport, Los Angeles, at 7:26: 


16 a. m., on the first day of 1929, and 
landed at 2:07:01 p. m. on the seventh 
day. During that time thirty-six con- 
tacts were made and 5,200 gallons of 


gasoline were burned by the three Wright 
Whirlwind engines. The Question Mark 
on 21 tons of supplies during the 
and 00 miles 


took 
flew a total of 11.5 
or nearly half way around the world. 

The Mark is an army C2 
transport built by Anthony H. G. Fok- 
ker and has a wing spread of 71 feet. 


long test 


Question 


Meteorology and Safe Flying 


(Continued from 29) 


page 


Through an intensification of the service 


already organized, so as to provide—(a.) 
more 


ber ol st: 


frequent reports from a larger num- 
frequent and 
pa prompt 


iTlONns ; (b.) more 


e alrway forecasts; (¢ 
»pendable 
including 
Through research conducted by properly 


Aaceurat 


and de system of communica- 


tions, ground to plane. 2. 


trained men in—(a.) the conditions 
favorable for the formation and for the 
dissipation of fog, haze and low clouds; 
(b.) the development of additional 
methods for making observations of 
upper air conditions in all types of 
weather; (c.) the conditions favorable 
for the formation of ice on aircraft; (d.) 


the conditions favorable for the develop- 
movements 
iolent disturbances such as thunder- 
and line statistical 
data from which can be determined many 
useful such the approximate 
schedules that can be guaranteed for dif- 
ferent parts of the country. 3. Through 
cooperation on the part of the pilot in— 

discussing frankly with the meteor- 


ment of gustiness, vertical 


ind \ 
squalls; (e.) 


storms 


facts, as 


Popul 


iviation ane 


SCALE MODEL 
AEROPLANES 


The first and finest 
MOTOR DRIVEN Models 





Types, Curtiss Sea Hawk 
Curtiss Racing Seaplane 


Features: 41% foot wing spread. 6-cyl- 
inder compressed air motor, will run*114 
minutes. Has shock absorbers like real 
plane. High efficiency propeller. Spe- 
cial rubber tired wheels. Special light 
strong wings. This is a sparkling model 
in every detail, each part is the finest to 
be had. 


3 foot rubber driven models. $12.50 
knockdown form. Spirit of St. Louis, 
Lockheed-Vega, Curtiss Sea Hawk. All 
special features on these models. 


Send 10c for catalogue. 


Miniature Aircraft Corp. 


83 Low Terrace, New Brighton, N. Y. 
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You Make 
Good Models? 


If you do you will eventually use Cleveland 
Llue Diamond supplies as the dvanced model 
akers do They realize good model airplane 
innot be made with the supplies us ually ob 
tained, but depend on selected material which 


experienced inspection 


passes 





The Cleveland Blue Diamond supplies are 
made of just such selected materials and are 
given final inspection before bein shipped t 
our patrons, the advanced model makers Cie 
into their class now! Send l0ec (coin) for pric 
list of supplies and models 

Special for March—Complete kit with blue 
print No. 314 Twin Conard (pusher 874%" 
pan Four propeller blocks included Choice 
of Balsa wood or W. Pine, postpaid anywhere 
in U. 8S. $2.45. No Cc. O. D ent 





CLEVELAND MODEL & SUPPLY 
Co. 
Model Airplane Specialists 
1866PA West 57th St., Cleveland, O. 


We are developing a new type 48” flying mod 
el. Watch for announcement. 





2 Acronautics when writing to 














adz ertisers 














March, 1929 





4A B 
“ c 
A ol a. ® 
i P 
a 
- 
d 
= . 
; 
s i“ 
|? 
it 
2 ef ° $ 
- ° ' 
* ~ 
: ap 
me 
oa or) 
t 


Thermometers used by the 

Weather Bureau. The one at the 

right is being furnished to the 
airway weather stations. 





logist the problems with which he has 
|; (b.) telling the meteorologist 
his forecasts are correct, 
wherein they failed; (c.) 
meteorologist the con- 





nd, if not, 

lescribing to the 
ditions through which he passes that give 
neern. Through cooperation 
operator in—(a.) 
irrangements for the 
meteorologist to accompany the pilot in 
of his regular flights; (b.) provid- 
ng special flights during particularly in- 
(c.) instructing the 

attention to the 
reports and forecasts; (d.) 
rankly the service furnished, 
n order that it may be developed to the 


part of the 





some 


teresting conditions; 
pilots to pay close 
ve ither 


eriticizing I 


highest possible point of efficiency. 
Those of us who believe thoroughly 
the future of aeronautics, and the 


pily growing by leaps and 
yuunds, foresee a development in the not 
stant future when it will occupy a 
in the commercial life 

supplanting but sup- 
large way other types of 


-PLANE FLYER 


» ises from the ground, soars to 
t height-; comes ¢ 

graceful slide to 

ing. Wing « 


number is hap] 


prominent plac¢ 
f the nation, not 


wementing in a 


SPEEDO- 











ick 143 
peller. Match 

against your $5 plane 

» bled Only 50 cents postpaid 
ir 8 

SPEEDSTER AIRPLANE 
Fast flyer ises from ground 
under ites n power. Speeds 
bea tifully thew the air 11 in 
wing spread. 91-2 long. 4 1-2 in. 


nts 5 etpaid in U 


Bork Models “Guaranteed to Fly or Money Refunded 


, 1-8 in, flat, 1-2 cent per foot; 


SPEEDO MFG. CO.. Dept — s ‘Albany Ave., BROOKLYN, N. ¥ 


Please mention Popular 
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transportation. This development means 
a similar expansion and intensification 
of weather service. Such service is pos- 
sible, but, to be most effective, it must 
have the whole-hearted support of pilots 
and operators, it must be made more 
nearly perfect through research, and it 
must be of the up-to-the-minute type 
through a fast and dependable system of 
communications. With such a service 
functioning on all of the airways, the 
hazards of flight which now unfor- 
tunately, and in a large measure un- 
justifiably, loom large in the public con- 
and by this co- 

pilot and the 
truly 


sciousness will vanish, 
operation between the 
weather man, aeronautics will 
“eome into its own.” 


The Small A irport 


(Continued from page 14) 


devices, popular use of air transport, aids 
to navigation, availability of land, con- 
venience—all will have their influence to- 
ward bringing the airplane closer to those 
who are to use it. 

And there is the private owner tu 
whom thought must be given. He will 
be flving everywhere and anywhere, olf 
and on the airways, seeking the bywavs 
of the air for his excursions. For him 
planes will land in restricted 
places, prepared and unprepared. 


the most 
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Designed Like 
and Flies Like a 


Real Airplane 


Will fly beautifully and is ex- 
tremely durable . good for many 
hundreds of flights without damage. 

Has all-metal motor mount, sturdy 
wings, scientifically designed alumi- 
num propeller and shock absorber 
landing gear with rubber-tired 
wheels, 

The Scout Model shown above, well 
packed, will be sent prepaid anywhere in 
the U. S. for $3.50. Other splendid Ameri- 
can Models are: Spirit of St. Louis, Fair- 
child and Fokker at $5, and the Bremen at 
$7.50. Every plane tested at the factory 
and guaranteed to fly and land like a regu- 
lar plane. Order now and let the fun begin! 


Glider Given With Catalogue 1o¢ 


AMERICAN 

PLANES 

American Model 
Aircraft Co. 


Dept. 1, P. O. Box 1492 
New Haven, Conn. 


. 













The Red. Bomber Combat 


Plane 





——- a sensational offer. 
l n Gel that —~ + ama? 
Dien Now 





rubber motors, two « levers 


ASSEMBLED IN TWO MINUTES 

Best of all no tedious hours of toil constructing 
This plane can be put together ready to fly by 
any boy in less than two minutes—positively! 
Two minutes after the postman delivers our plane, 
you can send it into the air diving and dipping 

zooming, banking, then soaring to greater heights. 
Every boy will envy you. Order your plane right 
now! 


THRILLING BOY'S MAGAZINE 


THE OPEN ROAD for BOYS has 50 pages or 
more every month crammed with stories of avia- 


Big Issues 





Pilot Leeds 


derstand is 
12 issues 

Name 

Street 


Town or City 








Here’s the Red Be 


often further Wings 
fashioned propellers 


Both for Only31° — use this coupo 


Open Road for Boys Magazine 
130 Newbury St., 
Friend: By all means [ will grab this offer 
Please rush me the Red Bomber Combat Model Pion which I un 
ee 
o The Open Road for Boys Magazine beginning with 


t the very next number 


YOU'LL GET A PLEASANT SURPRISE! 


mber Con bat Mode 1 Plane, a twin 
an have fre Boys everywhere 

yours This ear 1 plane 
made of special fibr werful 
Not a gli der—a real model ‘plane. 





ngls rnd sO 





is the " 


tion, sport, ranch life, high adventure on land 
and sea, mystery and daring. Great serial stories 
interesting afticles, jokes and humor Interna 
tional correspondence club, stamp department and 
THE OPEN ROAD PIONEERS—nationwide club 
for boys. Contests galore for all. New, hair-rais 
ing detective, mystery serial smash now starting 
breathless reading! 

Regular subscription price to The Open Road for 
Boys is $1 per year We will send you the Red 
Bomber Combat Plane and a subscription for a 
whole year 2 fat issues—both for $1 Send the 
coupon now. 


Boston, Mass. 
ncelosed is $1 


Enver my name to receive a year’s subscription 
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Aerial Navigation 
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(Continued from page 88) 


right and as in our example if it is de- 
sired to obtain a compass course from 
true course the error is applied to the 
left. To return to the problem we now 
have (1) the position of A and B, (2) 
the true course between A and B, (3) 
the compass course that we must steer 
to make good the true course. Every- 
thing is ready for a start and if we had 
a wind either directly ahead or directly 
astern we should make our objective with 
little trouble. Of course, with a tail wind 
our speed with reference to the ground 
would be accelerated and with a head 
wind retarded. Do not forget that a 
plane’s speed through the air is not 
affected by the wind but only its speed 


with relation to the earth. If for in- 








Fig. 7. Corrections for drift and 

compass error. Tabulation I is 

for drift, tabulation II is for de- 
viation and variation. 


Scae 
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stance the direction of the wind when we 
took off was S. 45° E. and it had a 
force of 20 miles per hour, the air speed 
of our plane was 100 miles per hour, and 
the distance from A to B was 200 miles 
we could calculate our drift graphically 
as in Figure 3 by “laying off” the amount 
of drift for two hours, i.e., 40 miles (2 
hours at 20 miles per hour) in a S. E. 
direction to a point C. Then from C 
draw a line A C. The angle B A C will 
be the true course required to counter- 
act the drift. B A C can be obtained 
by protractor or by inspection from a 
traverse table or solved by computation 
as a right angled triangle. 

This example represents the simplest 
possible problem in drift. Under actual 
flying conditions drift is a factor that 
may vary as you proceed on your lateral 
course and according to your altitude. 
With modern drift instruments, provided 
you can see the ground, this can be cal- 
culated accurately and the necessary cor- 
rections made whilst in flight. In clear 
ther the direction of smoke from 
chimneys and funnels ashore and the line 
will give a fair 


Wwe 


ol wave crests at sea, 
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indication of the wind’s direction. Ground 
speed can also be accurately checked as 
long as fixed objects are visible on the 
ground and similar results can be ob- 
tained by use of special smoke bombs, 
etc., when over water. Experiments are 
being made with ground speed indicators 
that are not dependent on visibility but 
so far no practical instrument of this 
kind has been devised. Experiments have 
also been made (Major Blair) in com- 
municating the force of the upper air 
currents by radio. 

The point to point method is useful 
if flying a plane without a drift meter. 
This consists in picking out beforehand 
upon the map a number of prominent 
objects lying upon the map course. The 


necessary approximate corrections for 

drift are first made, and a course esti- 

mated. The pilot flies along the es- 
Classified 

4 BARGAIN—100 feet rubber and 


catalog 75¢. Star Model Airplane Shop, 
Vestaburg, Michigan. 

GNOME 80 H. P. ROTARY MOTOR. 
Excellent condition. Two 26x4 wheels 
with tires and tubes; welded steel fuse- 
lage for two passenger sport ship, uncov- 
ered. First check for $150.00 takes every- 
thing, or will sell separately. O. E. Van- 
treese, Box 702, Pueblo, Colorado. 


BUILD—Your own single seater air- 
plane. Circular for four two cent stamps. 
Russell Aero Company, Box 455, Toledo, 
Ohio. 

WANTED—One pair used sixteen foot 
floats. Box 151, Popular Aviation and 
Aeronautics. 

FOR SALE—300 Horsepower Wright 
Airplane Motor complete. Price, Two 
Hundred Fifty Dollars. Karl Ort, York, 
Pa 

AVIATION—Aalary while learning, 
$18 to $35 per week, while under instruc- 
tion in our factory and at our airport. 
Call or write for information without 
obligation. Weeks Aircraft Corporation, 
Department AC, Plankinton Building, 
Milwaukee, Wisconsin. 

MODEL AEROPLANE BUILDERS 
—A 10-inch propeller for 50c. Send 10c 
for circular and free Glider. Roger Nor- 
sikian, 2505 Harney Street, Omaha, Ne- 
braska. 

YOUNG MAN WITH UNPATENT- 
ED IDEAS—would like to get in with 
an aeroplane or accessory manufacturing 
concern to develop these inventions. Has 
already patented new catapult. For 
terms write. Fidel Daniel, 19 Bonnie, 
[ronwood, Michigan. 


MODEL AIRPLANES—S u pplies. 
Three feet Lockheed blueprint, 25c. 
Baby R. O. G. kit, 40c. High grade model 
supplies. Contest kits, scale models 
Hawthorne Model Aero Corporation, 
Hawthorne, New Jersey. 
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timated course and notes the position of 
object A; (See Fig. 4) if he finds his 
plane either right or left of the object, 
he alters course accordingly, until he 
comes over the second object B when 
he should make an even more accurate 
wind allowance to bring him over the 
third point. If the objects chosen are 
equidistant and the pilot finds that to 
eet from the second to the third he has 
to steer to the right by an amount N°, 
then on reaching the third point he 
should steer to the left by N degrees. 
2 
If the three points 1, 2, and 3 are ar- 


ranged so that A B=X and B C=Y, and 


and Aeronautics 


if on arriving at B one has to correct his 
course by N° to the right, in order to ar- 
rive at C, then the correct course to be 
taken at C is such that he must steer to 
the left by an angle A given 
X TAN a 
Y TAN(N-a) 
xX 

For small angles up to 10 a=———— N 

X+Y 
I found this formula among some notes 
of mine, but originally copied it from a 
British text book, though just which one 
I am not at the moment able to say. 
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Thus I am unable to make the necessary 
acknowledgement. Fig. No. 6 gives 
further examples of drift. 

A book could be written on drift prob- 
lems alone, but if in this article I have 
in any way emphasized the importance 
of navigation to any fledgling and given 
him a better idea of some of its peculiar 
difficulties and taken him just one small 
step towards a good working knowledge 
of aerial navigation, I am satisfied. Later 
on, I hope to deal in detail with charts 
and maps and navigational instruments, 
and finally with the simpler problems 
and short cuts in aerial astronomy. 
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AERONADTICA 


LEARN TO FLY in the South 


The South’s outstanding aviation school offers you ideal flying 


THIS WINTER 


THE MONTHLY INTERNATIONAL ILLUSTRATED REVIEW 
Official publication of the pilots of Italy. 
The richest and largest aeronautical publication. Every one interested in aero 
nautics should read our review. 
Specimen 10 Lires. Yearly subscription, 100 Lires. Address your subscription to: 


AERONAUTICA, VIA GESU N. 6. MILANO, ITALIE 


weather, latest type Travel Airplanes and a thorough course of in- 
struction under recognized experts. Decide now to learn to fly— 
write for details and list of books recommended for preliminary study. 


McMULLEN AVIATION SCHOOL 
Tampa, Fla. 














CHICAGO’S FASTEST GROWING 
FLYING CLUB 
Solicits your Membership. $1.00 Entitles you to Silver Wings, Mem- 
bership Card and Free Advice on Flight Training. Resident Member- 
ship $255.00 including Complete Ground Course and 10 Hours Dual 
Instruction Flying. Solo Flying $5.00 an Hour. No Charge for Gas 
or Oil. Resident Associate Membership $50.00. 
OGDEN PARK FLYING CLUB, INC. 
6719 S. Ashland Ave. Chicago, Iil. 








“LEARN TO FLY AT A MIDWEST AIRWAYS 
CORPORATION SCHOOL” 


Under direction of John H. Livingston 
Three large Airport n the Central West—at Aurora, Illinois, Monmouth, Illi 
no and Waterloc lov 
We are trainin udents to fly because we need pilots for the planes we sel 


be ~ t di tributors of commercial aircraft in the central state 
MIDWEST AIRWAYS CORPORATION 
Waco and Ryan Distributors 








engine cowls 
propeller noses 
etreamline wheel fairings 


Spun and hand-hammered work 
in dural or aluminum to order. 


TWAGOSY A BUSCHER 
120 WALKER STREET . NEW YORK CITY 











ILLUSTRIERTE 


FLUG-WOCHE 


Periodical for Furthering Air Travel in the Service of Business and 
International Traffic 
Air Travel-Engineering Air Travel-Business 
Air Travel-Policy 
Appears Monthly Annual! Subscription Price Mark 28.00 


VERLAG FUER DEUTSCHES FLUGWESEN 


Berlin-Lichterfelde, Augustastrasse 18, Germany 











Eagle Airport School of Aviation 
HINCKLEY, ILL. 
50 miles’ West of Chicago 
Complete training either by the hour or course. Distributors 
for the Air-King, Exclusive Agency Northern Illinois, South- 
ern Wisconsin and State of Iowa. Price $2175, less motor. 











Lancaster & Allwine 


Registered Attorneys 


PATENTS & TRADE MARKS 


Information on Request 


471 Ouray Building, 805 G Street, N. W. 





Washington, D. C. 








AT LAST!— 
BOYS 
American Ace 
Aeroplane Kite 


(Ace of All Model 
Aeroplanes) 





Neady to fly in 15 minutes, no tools required in assembling 

“American Ace” is guaranteed to fly. Will zoom, loop, barrel roll, and do 
other circus stunts. Can get altitude of 5,000 ft., and will fly for hour 

Wing Spread, 33 inches, constructed of Hickory, Holland cloth, Aluminum 
struts and spars, adjustable stabilizer, ete, 


Price $2.25 complete with 400 ft. flying string. 
Parcel Post prepaid, 25c extra West of Rocky Mountains. 
4 


THE AERO KITE CO. 
630 Race Street Philadelphia, Pa., U.S. A. 











Please mention Popular Aviation and 


Acronautics when writing to advertisers 
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Meet 
MISS “LAMOGLAS” 


EYES FOR THE SKIES 
—and the finest safety goggle 


HE’S wearing a “‘Navigator”’— 
the finest safety sogsle — the 
aristocrat of the famous Lamoglas 
sogsle. Comfortable, windproof 
with soft sponge rubber mask 
frame. Price $8.50. Sold by dealers 
everywhere — but if more conven- 
jent send us your check for $8.50 
and we'll send you by return mail, 
prepaid, your Navigator. If you 
are not satisfied your money will 
be cheerfully refunded. Write for 
catalog of flyer’s apparel. 
holesale orders, west of the Rockies, filled 
from stock by: R. Mohr & Sons, Mohr 


‘Building, San Francisco, Cal. In Canada: 
Ericson Aircraft Ltd., 45 Jarvis St., Toronto. 

















BECK 66 E. 131st ST. 
DISTRIBUTING NEW YORK, 
CORP. N. ¥. 
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Patent Department 


The Patent Service of POPULAR AVIATION AND AERONAUTICS 
has been established for the benefit of those readers who wish to 
keep in touch with the latest mechanical developments. It should 
be understood that the descriptions given with each patent are 
taken from the claims made by the inventor and that this pub- 
lication by PoPULAR AVIATION AND AERONAUTICS is in no sense 
an endorsement of these claims, but a record only of the action 
of the United States Patent Office. 


No. 1,695,611, ApsustaBLeE AIRPLANE Strut TERMINAL, 
Patented December 18, 1928, by John C. Sanders, of Seattle, 
Washington, Assignor to Boeing Airplane Company, of Seattle, 
Washington. 
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A principal object of the invention is to so construct and 
relate the elements comprised in the strut fastening means as 
to provide a simple, efficient, and inexpensive device which 
will greatly facilitate rigging because of its range of adjust- 
ability after the strut has been mounted to the wing structure, 
thus eliminating the necessity of removing the strut in order 
to adjust the terminal, either for aligning the ship in the 
process of rigging, or for incidence or dihedral alteration. 

No. 1,696,404, AEropLANE, Patented December 25, 1928, by 
Peter G. Kluse, of Los Angeles, California. 
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This invention comprises an aeroplane having a fuselage 
provided with longitudinally extending partitions to form with 
the fuselage a plurality of superposed air containing chambers, 
in combination with means for entraining air into said cham- 
bers through the fuselage wall for the purpose of directing the 
currents of air thus formed in such a manner as both to sta- 
bilize the machine and control the altitude and propulsion 
thereof. 

No. 1,694,889, RerractTaBLe LIGHT For Arrcrart, Patented 
December 11, 1928, by Charles N. Monteith, of Seattle, Wash- 
ington, Assignor to Boeing Airplane Company, of Seattle, 
Washington. 
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A retractable landing light, usually in the wing surface, but 
which may be swingably operable from within any of the prin- 
cipal structural portions of airplane and controllable from the 
operator’s compartment. 

No. 1,695,078, AmpLaNE ADVERTISING Device, Patented De- 
cember 11, 1928, by Leo Barker, of Wayne, Pennsylvania, 
Assignor to Starlighters, Inc., of Philadelphia, Pennsylvania, 


Corporation of Delaware. 




















Means of displaying illuminated characters upon the wing 
ane so that such characters will be clearly 
legible and distinguishable at all regulating flying altitudes. 
The illuminated characters are arranged within the confines 

the wing surface and means are provided for preventing 
the heat from the lighting units from causing fire. 

No. 1,695,114, AirPLANE ControL, Patented December 11, 
1928, by Clifford J. Leisv, of Cleveland, Ohio, Assignor to the 
Glenn L. Martin Company, of Cleveland, Ohio, a Corporation 
oi Ohio. 


surlaces of an alrp 











An airplane pedal control] designed to overcome the tendency 
to turn or “yaw.” Resilient means are provided for maintain- 
ing a pressure or pull upon a foot pedal which may be adjusted 


to meet the requirements under any given set of conditions. 
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Wheels of 
Opportunity 


First the Railroads 
Then the Automobile 


Now Aircraft 





Are you aware of the rapid strides 
this new mode of transportation 
has made in the past year? 

Have you considered the investment 
prospects of this new industry which 
comprises not only planes but the 
manufacture of various parts and 
accessories, the equipment and 
operation of airports and schools? 
We buy, sell and quote all aircraft 
stocks. 


H.S. ROBINSON & CO. 


316 Penobscot Bldg. 
DETROIT MICHIGAN 














AEROTOGS 


A RECORD load... a rec- 
4 4 ord distance. Altimeter gone 
haywire. Moon eclipsed... 
seldom a surface light . . . ter- 
rible nausea through lack of 
food and too much caffeine. 

A cold-blooded, off-hand de- 
scription of Lieut. Leonard §. 
Flo’s attempted Canada to Cuba 
non-stop flight, but it wasn’t an 
off-hand trip. It was carefully 
planned. Lieut. Flo chose Gor 
don Aerotogs for their warmth 
and freedom of movement. Not 
once was his mind distracted by 
the biting cold. Frigid weather 
can not creep through Aerotogs. 

Whatever you need in fiving 
clothes you'll find in Aerotogs. 
Used and recommended by 
Lieut. Flo, Commander Byrd and 
his Flying Crew, Eddie Stinson, 
“Speed” Holman, W. A. Mara 
and other prominent flyers. If 
your dealer cannot supply vou, 
write: Gordon & Ferguson, Inc., 
St. Paul, Minn. 


Lieut. Flo wearing Gordon 
Aerotogs 
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he Simplest Airplane 
in the World 





omplete Working Drawings 


. -. for *15™ 


ERE is the simplest airplane in the world; 

especially designed for the amateur builder. 
Note the simple lines of the fuselage, the square 
wing-tips, the absence of fins and the straight-for- 
ward engine cowl. The wings are cable-braced, per- 
mitting truing up, and eliminating the difficulty of 
“casting” which the amateur builder is always liable 
to find with a rigid structure. The wings can be 
taken off and clamped to the sides of the fuselage in 
ten minutes. The ship can then be towed behind an 
automobile and housed in an ordinary 18 ft. by 7 ft. 
6 in. garage. 
A model of this ship is now flying at Fisk Airport, Spring- 
field, Mass. Powered with a 30 h.p., four cylinder water- 
cooled engine, it has a high speed of 70 MPH. and a 
landing speed of 35 MPH, 
You can taxi this craft by the hour until you feel con- 


fident enough to bring it up to flying speed and take off 
It uses no more gas than a small automobile 


BERKSHIRE AIRCRAFT COMPANY 
91 BROWN STREET, PITTSFIELD, MASS. 


Complete set of 
r~— F en drawings sent, 1 
7] Sy $s 5.00 Instructions include six 


ylue-prints, covering fuselage, 


detail working 


paid, for only 











——= ] } i wings, tail-surfaces, engine mount, 
NDak SS lf a propeller, all details of controls, 
- hg / strut ends, under carriage, ete., and 
iT BE eS 4 general assembly Also booklet on 
_ 1 44 / how to change over and lighten 
ll) = y / a standard automobile engine for 
ea / power plant, how to construct jig 
(eat to make fuselage, full directions for 
- —— rigging and instructions for carv- 

6 Blue Prints ing and finishing the propeller. 


Start building it yourself and 


FLY BY SUMMER 
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No. 1,693,773, Arrcrarr Pontoon Apparatus, Patented 
December 4, 1928, by James B. Anderson, of San Diego, 
California, Assignor of one-fourth to L. S. Murray, of San 
Diego, California. 








4 pe t07' 2 

A seaplane float which will reduce the lift required to raise 
a seaplane from the water and which is adapted to agitate 
the water under it, thereby reducing adhesion. 

No. 1,694,071, Cootinc System For AtrcrarT ENGINES, 
Patented December 4, 1928, by Harry C. Mallory, of New 
York, N. Y.; Sue R. Mallory, administratrix of said Harry 
& Mallory, deceased 




















A cooling system that will operate independent of the 
varying pressure of the atmosphere as the altitude of the 
aeroplane varies. The cooling liquid is vaporized by the 
heat in the engine and the vapor thus generated is condensed 
in a suitable condenser from which liquid of condensation is 
returned to the engine. 

No. 1,694,177, AzropLaNe, Patented December 4, 1928, by 
Sigmund Horn and Maximilian Zipkes, of New York, N. Y. 





A safety device which it is claimed will protect the craft 
against a nose dive. The invention consists in applying to 
the wing surface a sheet of material folded down flat against 
the surface of the plane, to be lifted or separated from the 
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plane when necessary to form a pocket through which the 
air rushes between the plane and fabric. 

No. 1,694,220, Reversinc PropeLtter THrotrrLe ConTrot, 
Patented December 4, 1928, by Charles F. Jenkins, of Wash- 
ington, District of Columbia. 


Y 




















This patent is supplemental to the device shown in previous 
patent No. 1,634,904 and provides for reversing the pitch 
of the propeller blades after the plane has touched the ground 
nd then opening the throttle of the motor to give reverse 
power to the propeller, thereby introducing a delay and 
prompt stopping of the aircraft. 

No. 1,694,488, SyNcHRoNIzeD Macuine Gun For AIr- 
PLANES, Patented December 11, 1928, by Osear A. Ross, of 
New York 
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A modification of the invention disclosed in prior patent 
No. 1,454,137, the present improvement having been made 
is a result of further development in aircraft. The primary 
object of the invention is to provide means for automatically 
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20° Century 
Time Chasers 


Incredibly swift couriers of human- 
ity, roaring through the skies...verily 
chasing Time itself. Such is a picture 
of the twentieth century... with all 
the world “air-minded”... relying 
upon the aeronautical industry to 
lead it into an era of super civiliza- 


tion...of undreamed of achievements. 


Do you realize the future benefits to be 
gained by studying and engaging in 


Aeronautics today? 


Western College offers one of the 
most complete aviation courses in the 
world. Designing and Engineering 
are majors. Prep work in Mathe- 


matics and Physics now available. 


Study today to be successful tomorrow. 


Write for illustrated catalog. 


Western Coll 
of Aeronautics ag 


154 West Slauson Avenue 
Los Angeles, Calif. 
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varying the time of firing of machine guns, whereby the bullets 
will pass between the blades, irrespective of the speed at 
which the propeller may be revolving. 

No. 1,694,496, Rupper OperatiNG MecHANISM FoR AIR- 
craFT, Patented December 11, 1928, by Theodore P. Wright, 
of Port Washington, and William Wait, Jr., of Garden City, 
New York, New York, Assignors to Curtiss Aeroplane & 


your present future Sisdai Ci bas, 4 Ceaeditin of Seow Vouk. 
with the one that 
Hinton offers you 















An auxiliary control operating in conjunction with an ordi- 
nary control to exert on the rudder or other control surface 
of the aircraft a constantly increasing operating force tend- 






I, the work you are doing interest- 
ing? Does it pay you $40 to $100 a 
week or more? Have you a chance 
to become a responsible executive or 
“your own BOSS”? If not, it’s time 
you were getting into Aviation—to- 
day’s fastest-growing industry with 
tomorrow’s biggest future. 


ing to continue its movement in either direction immediately 
such movement is initiated by the ordinary control. 

No. 1,694,602, Propvision Means ror AircrarT OR TH! 
Like, Patented December 11, 1928, by Richard Nuttall, of 
Sydney, New South Wales, Australia. 


You simply can’t realize how this great, new field is 
growing. Manufacturing companies, transport lines, 
airports, service and sales organizations are devel- 
oping so fast that it’s almost impossible to get intelli- 
gent, energetic, “air-minded” men to fill the im- 
portant positions. Jn Aviation, the jobs are in line 
for the men—in other fields, the men are in line for 
the jobs. 


BIG MONEY? in tne air 





Don’t think. you have to fly to be a big success in - 
Aviation. Good pilots draw substantial salaries. Walter Hinton 
But so do good mechanics, electricians, radio men, Crack Naval flying 
salesmen, instructors and many others Aviation’s instructor during ioe 
best jobs aren’t all up in the air. For every plane war pilot of the 
that flies, there must be ten to forty highly paid, NC first plane to 
carefully trained specialists on the ground. Forget fly the Atlantic; first 
that Aviation was once considered a “‘game.”’  For- Aviator to pilot 1 
get that just a short time ago it was still in its ex- plane from North to 
perimental stages. Instead realize that today it is South America; first 
the most efhcient method of transportation the busi- pilot to fly to the 
= world has ever baawe-sondl within the next wild regions of the 

y years it is going to ake thousands wealt Dr r ; } ] 

ew years it is going to make thousands wealthy U pper Amazon— In this patent the inventor has endeavored. bv a radical 
s the man who is 





and put countless others on “easy street’’ for life 


START QUICK—at Home 


Under the guidance of one of Aviation’s outstanding 


now ready to give design, to avoid the slip and loss of motive force usually en- 
the cream of hi ’ 

experience. Hebrings Countered, by creating partial vacuum rearwardly and direct 

en ae pressure forwardly of the planes or blades, attaining in his 
; noney - mz ig . 


figures, Lieut. Walter Hinton, you can now get your £ ’ . : : : : 
“ground work’ in Aviation right at home. In his training right to your construction the effect of a wing motion without the detri- 
remarkable, up-to-the-minute, fully-illustrated courss om His FREE 1 off 4 . 

—which he backs “ with his own personal instruc- ook tells you how. mental effect ol flapping. 

tion—you get quickly, easily, inexpensively, just T 694 88 Aipcr Jotente ere rT 99 

the very training Aviation’s big operators seek i No N I t, : AIR - tr, Patented December 11, 1928, by 
the men they employ. Hinton’s book, “Rich Re You M Jesse D. Langdon, of Los Angeles, California 

wards in Aviation,” was written for YOU. Don’t ust Be 16 = : 

turn this page until you’ve told him where to send To take an active 

it. part in Aviation you 


at least 16 


AVIATION INSTITUTE OF U.S.A, ¥22% 0f ace, If under 
hat please do not ask 
or ok. 


1115 Connecticut Ave. fe 
WASHINGTON D. C. 












| Lieut. WALTER HINTON, 
Q Aviation Instrrute or U. S. A., 
{ 1115 Connecticut Ave., Washington, D. ( 





1 Se , 

LS eee ee is A combination airplane and helicopter, having helices for 

1 = — be over 16) Bee lifting the aircraft vertically, and which are also used as 
TL erathiy.b ti aaa ae eo Re , . : 

a ary ie deh aati wings when the aircraft operates as an airplane. 
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No. 1,696,493, ArrpLane, Patented December 25, 1928, by 
Willy Lenert, of Chicago, Illinois. 








A patent which relates particularly to the wing and stabil- 
izing surfaces and controls for airplanes. The wing stand is 
built up of spacers and tubing and means are provided for 
quickly adjusting or attaching the wing panels to the fuselage 
and central panel. 

No. 1,696,521, RerractasLe LanpinG Licut, Patented De- 
cember 25, 1928, by William H. Capell, of Aberdeen, Mary- 
land. 
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A retractable landing light, actuated at will by the pilot, 
the light, when retracted, conforming substantially to the 
surface of the aerofoil to which it is applied in such mannet 
that the aerodynamic qualities of the aerofoil are not impaired 

No. 1,696,525, Propetter BirapeE MeasvurinGc INSTRUMENT, 
Patented December 25, 1928, by Leigh H. Coolidge, of Seattle, 
Washington 
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An instrument which is adapted to be conveniently em- 
ployed to accurately and expeditiously measure helical sur- 
faces and more especially the surfaces of propeller blades for 
\ircraft to ascertain the helical pitch. 





Readers of Popular Aviation and Aeronautics may secure 
complete copies of any patent at the rate of twenty-five 
cents each. Remittance should be included with the 
order and sent to Popular Aviation and Aeronautics, 


Ouray Building, 805 “G” St., N. W., Washington, D. C. 
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That fact you want 
is here— 


If it concerns aircraft, 

\. motors, rigging, trouble- 

shooting, instru- 
ments, regula- 
tions, airports, 
etc., it is here 

in this new 
book. 












Complete 




















from . 464 
simple pages 
— 5x9 
theory 152 
to illustrations 
airport Flexible 
a Keratol 
design AR ractical book 
‘or the practi- 
cal map. et an 


eminently sound 
and authoritative 
discussion of all 
phasesof theconstruc- 
tion, Operation, main- 
tenance and repair of 
planes, Motors, instru 
ments, ete 


ee bubbats 
it for 
(ORs Fae 


$4.00 postpaid 
FREE 


Waeram you area stu- 
dent, mechanic or air- 
lane builder, you will find this 
handbook indispensable 


AIRCRAFT HANDBOOK 


By Fred H. Colvin 


and Henry F. Colvin 
4 | NHIS new third edition has been brought fully up to date. It gives 
complete information on the operation and maintenance of the 
standard aircraft engines of the day; information that is authori- 
tative because prepared in cooperation with the manufacturers 
The newest development in aircraft instruments, including the earth in- 
ductor compass, are given prominence Official Air Regulations of the 
Department of Commerce have been included and solid information on 
the construction of airports. 


The book covers such topics as 


adjustment of ailerons; —aluminum propellers; 






construction of airports; —engine inspection; 
-shooting trouble on the Whit- —tlongitudinal stability; 
ney-Wasp engine; —valve timing on the Wright-His 
—various license requirements; pano; 


—earth inductor compass; 


Read this list of chapter headings 


—€tc., etc., ete, 


I. Simple Airplane Theory; Pratt & Whitney Wasp En 
Il. Rigging the plane gine; 
Iif. Assembling Curtiss IN4'8; XI. The Liberty Engine; 
IV. The lropeller; XII, The Curtiss OX Engine: 
V. The Airplane Engine XILL. The Wright-H : a ° 
Tro € ooti es bh pano Engine; 
vi —— © aa ting for "airplane XIV. Aircraft Instruments; 
VII. Wright Whirlwind Engines; XV. Air Commerce Regulations; 
VIII. The Curtiss D-12 Engine; XVI. Construction of Airports; 
IX. Packard Aircraft Engines; XVII. Nomenclature for Aeronautics 


See your copy free. Mail this coupon 
Send for a copy of this book to examine for 10 days free. No ob- 
ligation to purchase—no agents—no red tape. You can keep the 
book or return it, as you wish. But be sure to gee it. Clip and 
mail the coupon now. 
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McGRAW-HILL BOOK COMPANY, Inc., 370 Seventh Ave., New York 
Sead me Colvin and Colvin’s AIRCRAFT HANDBOOK, 3d edition, $4.00, 
for 10 days’ free examination, I agree to return the book, postpaid, ia ten 
days or to remit for it then. 


BOGTONB. 0200000 ° . ery TT TT 
City and State.. 
Official Position. 


Name of Company 
(Books sent on approval to retail purchasers in U. 8. and Canada only ) 
P 3 29 
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THE 
BE. IN 


Chestnut at Ninth Street 
PHILADELPHIA 


The traveller or permanent 
guest is assured of attentive serv- 
ice, enjoyable environment and 
the highest refinements of good 
living at The Benjamin Franklin. 
Here you will find, combined in 
an unusual manner, the tradition- 
al hospitality of 
more leisurely 
times with the 
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most modern 
hotel appoint- 
ments. 







Twelve hundred rooms, 
each with bath 







Rates commence 
at $1.00 








HORACE LELAND PICCING 
Managing Uererter 












FLYING | 
CLUB, 


Join an ASP! 


Airplane FREE! 


By enrolling as a member of The American Society 
for Promotion of Aviation, you can help us—with 
the aid of the country’s most prominent ‘‘air-minded” 
individuals—to influence Congress to follow the lead 
of Canada by appropriating $40,000,000 to supply 
tis airplanes to every Flying Club of fifty mem- 
srs. We have already organized over 500 Flying 
Clubs. Will you help us organize one in your com- 
munity? 1 ASPA members receive special cour- 
tesies at Airfields and Factories and secure prac- 
tically 25% discount on all aeronautical books and 
equipment purchased through National Head- 
quarters. 


ASPA Home Study Course 
Complete for $1.00 


This Course is endorsed and recommended by 
America’s leading airmen and leading students of 
aviation, as the most complete, the soundest, clearest 
and most informative of any Course ever prepared 
It teaches you the fundamentals of aviation and 
materially cuts down the number of hours necessary 
before qualifying as a flier. Membership in the 
ASPA, including Silver Wings (pictured below) is 
but $1.00. The Complete Home Study Course, in- 
cluding Blue Print of a Model Airplane, is also $1.00 
Show your spirit and patriotism by lending support 

to this national determination to “Make 
‘se Coupon 






































America Supreme in the Air.” 


below—TODAY! 








| secrerary, aspa, 
Dept. PAd; 623 Filth Ave. New York 
i fo ubership in ASPA, including Silver Wings, Membershir 
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1 I enclose $1 ’ Card ar 
of the Society ‘ 
1 { } Lenelose $1 for ASPA Complete Home Study Course in Aviation, including Blue Pri 


rplane. 
! { 1 Tenclose $2 for both Membership and Course. 
Name ee 
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Build a Silver Ace 


From These Construction Sets Quick sed Easy 


Silver Ace Models have per- The Silver Ace construction 
formance and appearance to 
satisfy the most particular en- 
thusiast. They look and il 
like real planes! 











THE LIFE OF 


very Ma 


—comes at least one big opportunity. 

And Aviation is delivering 

OPPORTUNITIES to the Youth 
To Undergraduate of Today. 


College Students 


Who Will Be the 
Aeronautical Leaders 
of Tomorrow 


Youth—meaning anyone from 18 to 68, depend- 
ing on the age of the mind —is ever first to sense 
the importance and possibilities of new develop- 
ments. Youth sees in aviation another chance to 


‘ OC yards fo hag 
cake ys cede ager enter an industry in its early stage and grow up 
four year scholarship in Aeronautical with it. 


Engineering or Aeronautics and Who will head the giant airlines of tomorrow? 
Business in one of America’s leading -- ; : 
Universities without any cost to you. The executives of far-reaching future air transport 
Bhvou ase on undergraduate ia ang col- systems are just entering the game today. Many are 
lege in America, write for information. still in high school or college. 

Secretars, Ability to fly enables a man to jump into aviation 

Committee on Awards with a head start. More than a hundred flying 

A schools, amply equipped to turn out licensed pilots, 
<= have arisen on the reputation of Eaglerocks as train- 
ing planes. Eaglerocks enable the student to acquire 
“feel” flying. Easy handling, prompt response to the 
controls at slow speeds, making flying a fascination. 
A slow glide enables the novice to make perfect 
landings after a minimum of practice. 


419 Alexander Industries Bldg. 
COLORADO SPRINGS, COLO. 


Learn to Fly in an Eaglerock 


CAGOLA ROCK 








